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Forthcoming Events. 


JANUARY 18. 
West of Scotland Iron and Steel Institute :—Ordinary meet- 
ing at Glasgow. “Some Experiments on Cast Iron,’ 


Paper by Jas. W. Donaldson, B.Sc., 

Institute of Metals (Swansea Locai “Section) : 
meeting at Swansea. ‘“‘ The en of Non-Ferrous 
Metals,” Paper by Capt. L. Taverner, A.R.S.\ 


JANUARY 19. 
Institute of British Foundrymen (East Midlands Branch) : 


Annual meeting at Loughborough. ‘‘ Green Sand Mould- 
ing,” Paper by C. H. Brown. 


—Ordinary 
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Direct Processes of Steel Making. 


The perennial announcement of the discovery of 
an epoch-making method of producing steel direct 
from the ore has made an early appearance this 
year. This time it emanates from one of the 
most important engineering concerns in the world 
—an American one. We have always regarded 
these announcements as being comparable with 
the appearance of the sea serpent, except that 


the direct process is often supported by experi- 
ment. In any review of the commercial possibili- 
ties of direct processes of steelmaking, it seems 
desirable to examine the existing state of the art 
and to explore where economies are to be effected. 

Several works in Great Britain and many in 
the United States of America, owning their own 
iron ore and limestone mines, coal pits, and coke 
ovens, produce pig-iron in large modern blast fur- 
naces, These carry the liquid metal to large- 
capacity gas-fired mixers, which in turn feed the 
open-hearth furnaces. The steel ingots are not 
allowed to become cold, but are transferred to 
soaking pits and are rolled into finished sections 
without reheating. Sometimes pipes are cast 
direct from the blast furnace and the Ford con- 
cern is said to make automobile cylinders in this 
way, but with some admixture of cupola-melted 
metal. 

Now all the direct-process enthusiast has to 
save is the heat transference losses, and perhaps 
a lesser quantity of refractory material to main- 
tain at high temperature. Obviously it is neces- 
sary to examine what difficulties have to be over- 
come in other directions in order to effect suffi- 
cient economies to ensure a commercial success. 
The functions of a minimum of two slags have 
to be combined in ene slag, and the manipulation 
of the large quantity of slag produced is another 
serious factor. If the direct process incorporates 
two or more hearths, as in the Levoz process, the 

‘timing,’? which has ruined many well-conceived 
Pees and triplex processes, may be a factor which 
can quite easily prevent economic production. 
Finally, the great difference between iron and 
steelmaking temperatures introduces metallurgical 
problems which are off the beaten track, and do 
not appeal to the average orthodox metallurgical 
engineer. 

The weak link in the chain of logic expounded 
by the direct process ef steelmaking inventor is 
that his product is never to compete with girder 
or angle steel, but always with the highest quality 
Sheffield product. This, we find, is more often 
deduced from theory rather than from the 
experiments. 

Tf we are rather sceptical on the subject of the 
economic direct production of steel, it is at least 
based upon direct observation. Our first contact 
with the subject was when some enthusiast claimed 
he had found a preparation which when added to 
New Zealand iron sand in a certain proportion 
and crucible-melted in the ordinary way would 
produce a_ steel equal in every way to best 
Sheffield cast steel. A few years later, we 
examined another direct process, on which much 
money was subsequently wasted. This was about 
1911, and the complicated series of apparati termi- 
nated in an electric steel-melting furnace, which 
the inventor took for granted in much the same 
way as one could have taken at that period a 
pit-fired furnace as a known entity. At this 
time, however, there were less than half a dozen 
electrode electric furnaces in the country. They 
were all in experimental stage and _ still 
required thousands of pounds to be spent upon 
the process before it could be counted as an 
economic unit. Since that time, almost annually 
there has heen a scare-line article in one or other 
of the daily newspapers containing promises of 
the revolution of the steelmaking industries, but 
as they never mature they become nauseating. 
With several notable exceptions, we have found 


that the inventors of direct processes make the 
fatal error of not making themselves aw cowrant 
with the present state of the art, for we are con- 
vinced that if they did they would turn their 
attention to more promising fields. 


— 
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Institute of British Foundrymen. 


BIRMINGHAM BRANCH. 
Discussion on Mr. E. Longden’s Paper on “The Rela- 
‘ici ~ Value of Feeders and Denseners in Grey Iron 


Iron.”* 


Opening the discussion, Mr. Parsons expressed 
the view that if the densener was somewhat of the 
same thickness as the part on which it was placed, 
unless the iron was a very high silicon iron, with 
fairly high total carbon, it was likely that they 
would get a chilled skin. As to the sketch showing 
the gas coming down out of the mould and flowing 
up into the riser, he asked whether the gas really 
tlowed or was squeezed during solidification by the 
smaller part of the casting cooling first. He also 
asked for information as to the composition of @ 
densener that would not break down readily. 

Mr. A. Marks said there were no doubt many 
causes of cavities in castings. Mr. Longden had 
emphasised one, namely, absorption of gases by 
the metal, and it was one they experienced great 
difficulty in impressing upon practical foundry- 
men as a leading factor in connection with sound- 
ness. Even in a dry mould they were dealing with 
a very considerable amount of gas, and with 
modern oil sand cores it was necessary to carry 
out venting to a large extent. Mr. Longden had 
shown in his experiments how occluded gases in 
the metal caused trouble, and that was a fact 
which was frequently lost sight of. In the case 
of running water from a tap they would notice 
how the air was carried several inches deep into 
the water in a bowl, and the same effect went on 
in metal, only more intensely. A heavy material 
like liquid iron was capable not only of dissolving 
gases, like water, but of carrying gases down 
mechanically. In addition, they got a large 
amount of slag and dross carried down. Carbon 
monoxide was dissolved in the metal and was 
eliminated on solidification of the metal, although 
Mr. Longden did not quite clearly explain what 
was the exact action of the chill in eliminating the 
dissolved gas One found cavities due to gas at 
places where it was least expected that they would 
occur. One would produce solid chunks in a 
casting which were perfectly well fed, while a little 
further away, at the junction of a few cores, a 
pull would be exhibited. He thought they would 
make further progress in foundry work if they 
could all appreciate the fact that the liberation 
of dissolved gases was frequently the cause of 
cavities in cases which to the eye appeared to be 
cavities due to pure liquid shrinkage. 

Mr. F. C. Epwarps thought the main use of 
denseners was to bring about a uniform cooling 
rate throughout the whole of the casting. If they 
could get a casting to cool simultaneously he 
believed they would have a perfectly sound casting. 
The trouble was that in many cases they did not 
receive an evenly designed casting. As a conse- 
quence, they had unevenness of cooling. He did 
not suppose they would ever overcome the effect of 
temperature on iron. Whatever composition they 
used, unless they attended to the cooling factor 
they would always be in trouble. He asked if Mr. 
Longden had had any experience of denseners when 
they covered the whole of the boss. 

Speaking again, Mr. Marks said thev were 
inclined to consider denseners from the foundry 
point of view. Perhaps, in his reply, Mr. Longden 
would say something about the engineer’s point of 
view—the life of the casting in relation to 
denseners. His own view was that they were a 
device on the foundryman’s part to overcome his 
immediate troubles, but he was not sure that, 
from the standpoint of the engineer, denseners 
were an unmixed blessing. He knew that they 
were not an unmixed blessing in actual foundry 
production, 


Vote of Thanks. 

Proposing a vote of thanks to Mr. Longden, 
Mr. A. Parsons said with regard to the various 
porous places shown on the screen and described 
by Mr. Longden it became very obvious to all 
foundrymen that to eliminate the porosity that 


* This Paper appeared in our January 10, 192 


was met with in the various sections opened up a 
wide field for the application of denseners. The 
experience he had himself had with denseners out- 
side actual chilling had been the application of 
such denseners to the bottom neck of a large 
chilled roll. Since the coal strike the material that 
had been on the market for the manufacture of 
chilled rolls had been very much below the 
quality that they were able to get prior to the 
strike. 

Mr. D. Witkinson, in seconding the motion, 
expressed the opinion that cavities im moulds 
resulted from various causes. In explaining one 
of his slides Mr. Longden said that it appearec 
to prove that the gas had flowed down the riser 
and up into the mould. Personally, he could not 
see why a gas superheated to about 1,200 deg. C. 
should flow downwards at all and push molten 
metal on one side. That seemed to prove that the 
difficulty was not due to occluded gases or trapped 
gases, but was entirely due to liquid contraction. 
Ganister, rammed solidly, conducted heat more 
efficiently than sand, so that a ganister or plum- 
bago mould would act in a minor degree as 
denseners. He had held the view for a long time 
that trapped air and air carried into the mould 
by the rush of the metal and air generated in the 
mould by the action of the heat on the moisture 
contained in it had a great and persistent effect 
in producing cavities. Cavities resulted from 
trapped air, gases given off by the mould, occluded 
gases in the metal and also liquid shrinkage. He 
did not think it could be said in the present state 
of knowledge that any one cause was solely, or 
even almost entirely, responsible for the defects. 
Denseners or chills certainly had been very efiec- 
tive on a number of occasions. Personally, he had 
found that trouble sometimes occurred with a 
densener put on the top of the mould from a very 
simple cause. Gas given off by the other parts of 
the mould, or the gas carried in a stream of metal 
going into the mould, or even occluded gases, had 
been trapped under the top of the chill. For a 
long time, therefore, he had been rather averse to 
putting chills or denseners on the top of the mould. 
But he noted that Mr. Longden carefully stated 
that at least one inch of the casting beyond the 
densener should be left free. Possibly that would 
be the cure for the trouble he had found in similar 
cases, because in putting the densener on the top 
of the boss he had gone to the trouble of covering 
the boss entirely. It was certain that they could 
not have too much experience of these experiments. 
They could not make too many experiments, nor 
could they be too careful in applying the knowledge 
they obtained if they were to obtain sound cast- 
ings. The average engineer made no allowance 
whatever for a defective casting. If it was not 
sound he said, with parrot-like reiteration, 
“‘Serap.”? Altogether apart from that, it was 
their duty as foundrymen to do all they could to 
produce sound castings. 

Tre PrestDENT supported the vote of thanks, 
which was heartily accorded by the meeting. 


The Author’s Reply. 

Replying upon the discussion, Mr. Lonepen said 
he found that there was a chilling effect from the 
use of denseners even if they were just below red 
heat. A densener not only formed a skin which 
projected the crystals forward, thereby exerting 
pressure, but it reduced the period of time 
in which gases could escape in the metal. A 
number of denseners used on the experimental 
blocks did, more or less, exclude the mould-gases 
from entering the metal. As to the reference to 
plumbago and ganister moulds acting as a 
densener, he did not quite agree that that was 
the real action which produced solidity. He 
stated that the castings made in plumbago moulds 
were a little denser than those cast in green sand, 
but that there was little to choose between the two. 
He did not claim that cavities were formed by 
occluded gases. Cavities would not form unless 
there were mould-gases. Gases were certainly 


generated in a dry-sand mould. He thought far 
too much blame in the past had been meted out 
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to the metallurgist, and that foundrymen must 
take their share and carry out systematic experi- 
ments. He was firmly convinced that the trouble 
arose from the interaction taking place between 
the mould-gases and occluded-gases. If in a mould 
with a number of cores they ran it by drop 
runners, especially if the metal was a little dull, 
they inevitably had gas holes and dirty places. 
The cracking of denseners depended upon the 
section. He suggested that they would certainly 
have cracking if they attempted to put a com- 
paratively thick densener into a thin, wedgelike 
place. He did not agree that the phosphide 
eutectic caused the cracking trouble, but imagined 
that it was the contraction of the casting being 
resisted by the iron core or chill. He did not 
make any statement to the effect that in white-iron 
unsoundness was caused only by gases. He was 
convinced that gases were in part the cause, but 
there was certainly heavy liquid contraction. In 
the case of grey iron they had the compensating 
effect of graphitisation. He had tried denseners 
over the whole of the boss, but he could not say 
that he had experienced quite the same trouble as 
Mr. Wilkinson indicated. As to the machinability 
of the chilled castings, when broken the sections 
proved that they were quite machinable. To cast 
hot was the wisest course in all ferrous metals, and 


Motor Case Patterns. 


Mr. W. L. Priestley, writing in a recent issue 
of Machinery,’ describes a good method of 
making patterns for a motor case from which 
numerous castings have to be made. 

Standard patterns of motor cases, being used 
frequently, should receive a great deal of atten- 
tion regardless of cost, since this is comparatively 
small. For many years a well-known firm of 
dynamo and motor manufacturers had their motor- 
case patterns made with all the holes on the out- 
side of the shell cored out separately. This, how- 
ever, proved very unsatisfactory, owing to the 
rough state of the casting around these holes 
entailing time for chipping and filing. 

Reference to A BC D in Fig. 1 will convey some 
idea of the general shape of the castings, which 
are bolted together after the central joint has been 
machined. Each half-pattern was built on a 
foundation comprising, in the case of the top half, 
two half-lapped frames a, with nine flats on the 
outside, on which were fastened lags b, shown in 
Fig. 2, while the bottom half was boxed up like X 
in Fig. 3. These foundations were made the length 
between the centres of the radii of the rounding of 
the case, while the flats of the lags were made 
about 1 in. less than the diameter of the case (see 


especially malleable iron. So far as the use of 
denseners in malleable iron was concerned, he did 
not claim a great deal of benefit from them, except 
that in special cases it hurried the rate of cooling 
in the heavy lower section, freezing it before the 
upper, and probably thinner, sections, and allow- 
ing the feed to go through that thin section, which 
was later fed by the head metal. One very 
important factor in the use of chills was that 
eventually it was possible considerably to reduce 
the melted metal. In the case of comparatively 
small castings they had perhaps half a ewt. of 
head metal, and when they compared the differ- 
ence between that as returned scrap and the pig- 
iron put into it it might amount to 8d. or 9d. on a 
small job. The saving would be very considerable 
if it were systematically arranged about the 
foundry. He did not possess any data whatever 
as to the length of life of castings which had been 
chilled, but it was certain that the use of a chill 
prolonged the life or increased the wearing 
possibilities of the material. : 


Mr. ANEURIN RHYDDERCH has severed his connection 
with the Technical and Research Department of Had- 
fields, Limited, where he was engaged on foundry 
problems, and has taken up the position of works 
manager at the Abbeydale Sow Al of Robert Hyde 
& Sons, Limited, Sheffield. This company’s work is of 
a general character, with axle-boxes as a speciality, 
and they have also an iron and a brass foundry at 
Chesterfield. 


Figs. 2 and 3). The circular ends of the pattern Y, 
also the prints for the main core, were turned solid 
and afterwards split a little above the centre, this 
being admissible owing to the bead on the top half 
being above the centre of case. The other half of 
the circular end was again divided so that part of 
it could be fastened on the foot portion F, Fig. 3. 
This foot was made with the grain of the different 
pieces of wood crossing each other for the sake of 
strength and in order to minimise shrinkage. The 
recess R, was formed by framing up the pieces P 
with plenty of taper on the inside. A square spigot 
was then fitted in this recess and afterwards 
screwed on to the bottom of the main body of the 
bottom half-pattern, see Fig. 3, to register the 
position of the foot. It should be stated that the 
print for the core to lighten out the foot was made 
by thickening the foot, as shown in Fig. 3. Refer- 
ence to Fig. 2 shows the shape of the loose lags, 
made of Spanish mahogany, which are fitted on the 
flats b and held by a serew at each end through 
the recesses r. It will be noticed that the lags M M 
are permanently fixed and the bosses are let in to 
avoid feather edges. The beaded holes in the lags 
are worked out in the solid stuff, and leave their 
own core. The head f, Fig. 2, is arranged with 
the grain running at right angles to the lags to 
stiffen the bosses V. The core boxes for the main 
core and the foot core are shown in Figs. 4 and 5, 
part of the box being removed for easy reference. 
The main core box, shown in Fig. 4, has loose 
pieces on each side O, one only is shown in the 
figure. The foot core box has _ recesses r the 
thickness of the metal cut out of the bottom. 
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A Hardness Testing Apparatus for 
Moulds and Cores. 


By L. Treuheit. 


Hitherto no apparatus has been available in 
foundries for testing the surface hardness of 
moulds and cores. In the past the hardness of 
these has been tested entirely by pressure with 
the hands, i.e., the moulder pressing his finger- 
tips into the mould in order to judge the amount 
of resistance. 

In the first place, results by this method are 
naturally dependent on the moulder, i.¢., physique 


Fies. 1 ann 2.—TREUHEIT 
Movutp Harpness Testers. 


of the operator. In short, different workers de- 
pend entirely on their own individual way of 
thinking, and, in order to make this appear 
accurate, call their experience to support them. ° 


this can be done by means of the horizontal and 
vertical mould-testing devices shown in Figs. 1 
and 2. These devices are designed similarly to 
the Brinell testing machine to determine the hard- 
ness of moulds and cores in gr./mm.*, and in this 
manner to obtain a real supervision of all parts, 
and thereby ensure clean castings with a reduction 
in wasters. 

The machine is based on the fact that the 
amount of pressure of a hard body on a softer 
body depends on the hardness of the latter if the 
stress brought about by the first body is constant. 
In this tester a steel ball of 20 mm. dia. is used 
as contact point, the constant load of which is 
500 grs. under test. This steel ball presses on the 


sand and forms an impression, the area of which 


Fic. 3.—Verticat Horizontat Testers 
IN OPERATION. 


depends on the hardness of the mould face. The 
impression is a function of the depth of the im- 
pression in accordance with the formula 2 r, = h, 
in which 2 r = is constant and h is variable. As 


TaB_e I.—Hardness Figures for Mould Surfaces. 


7.99 
Load P = 500 g. A = ————_- = —.. 
h 
(Calculated as the Brinell System. 

h H h H h H h H h H 
0.00 159.30 1.45 5.51 3.10 2.57 4.55 1.75 6.05 1.32 
0.05 159.80 1.50 5.32 3.15 2.53 4.60 1.73 6.10 1.30 
0.10 79.90 1.55 5.15 3.20 2.49 4.65 1.71 6.15 1.29 
0.15 53.26 1.60 4.99 3.25 2.45 4.70 1.70 6.20 1.28 
0.20 39.95 1.65 4.84 3.30 2.42 4.75 1.68 6.25 1.27 
0.25 31.96 1.70 4.70 3.30 2.38 4.80 1.66 6.30 1.26 
0.30 26.63 1.75 4.56 3.40 2.35 4.85 1.64 6.35 1.25 
0.35 22.82 1.80 4.43 3.45 2.31 4.90 1.63 6.40 1.24 
0.40 19.97 1.85 4.31 3.50 2.28 4.95 1.61 6.45 1.23 
0.45 17.75 1.90 4.20 3.55 2.24 5.00 1.59 6.50 1.22 
0.50 15.98 1.95 4.09 3.60 2.21 5.05 1.58 6.55 1.21 
0.55 14.52 2.00 3.99 3.65 2.18 5.10 1.56 6.60 1.21 
0.60 13.31 2.05 3.89 3.70 2.15 5.15 1.55 6.65 1.20 
0.65 12.29 2.10 3.80 3.75 2.13 5.20 1.53 6.70 1.18 
0.70 11.41 2.15 3.71 3.80 2.10 5.25 1.52 6.75 1.18 
0.75 10.65 2.20 3.63 3.85 2.07 5.30 1.50 6.80 1.17 
0.80 9.98 2.25 3.55 3.90 2.04 5.35 1.49 6.85 1.16 
0.85 9.40 2.50 3.19 3.95 3.02 5.40 1.47 6.90 1.15 
0.90 8.87 2.55 3.13 4.00 1.99 5.45 1.46 6.95 1.14 
0.95 8.41 2.60 3.07 4.05 1.97 5.50 1.45 7.00 1.14 
1.00 7.99 2.65 3.01 4.10 1.94 5.55 1.43 7.05 1.13 
1.05 7.60 2.70 2.96 4.15 1.92 5.60 1.42 7.10 1.12 
1.10 7.26 2.75 2.90 4.20 1.90 5.65 1.41 7.15 1.11 
1.15 6.94 2.80 2.85 4.25 1.88 5.70 1.40 7.20 1.10 
120 6.65 2.85 2.80 4.30 1.85 5.75 1.38 
1.25 6.39 2.90 2.75 4.35 1.83 5.80 1.37 
1.30 6.07 2.95 2.70 4.40 L-81 5.85 1.36 
1.35 5.91 3.00 2.66 4.45 1.79 5.90 1.35 
1.40 5.70 3.05 2.61 4.50 1.77 5.95 1.34 

6.00 1.33 


To-day castings must be of higher quality and 
finish than ever, and this is, first and foremost, 
dependent on the quality of the moulding 
materials; therefore it is necessary to throw 
some light on this subject. To a very great extent 


* Abridged translation from a Paper read before the Hamburg 
Conference of German Foundrymen. 


a result the hardness is also dependent upon the 
depth of the impression, and the degree of hardness 
is in turn proportional to the various depths of 
same, or the depth of pressure of the ball. The 
depths of pressure may now be read off the dial 


of the tester used and calculated according to 
Table I. 
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The testing of moulds and cores requires :—(a) pressed by hydraulic pressure. The last shows a 
A vertical tester for horizontal surfaces; (b) a great difference in the degrees of hardness from 
horizontal tester for vertical surfaces. 6.10 to 26.16 gr./mm.*. 

Each testing device is standardised, and is sent By the uso of the testing device, a number of 
out complete with full instructions as to handling. degrees of hardness may be recorded on moulds 
Special information is provided for the most and cores, which shows that in all kinds of work 
varied kinds of testing of moulds and cores, based of this description evenness of hardness is by no 
on long experience in this class of work. By this means obtained. 
is meant green or dry-sand castings with thin or In Table II tests are given on a number of 

Tae [1.—Tests on seven Moulds for Steel and Tron Castings for Surface Hardness. 
Hardness in g/mm ? 
No. | Pattern Thickness | How Moulded | Condition of = 
of Section the Mould Drag Cope 
horizontal vertical horizontal vertical 
1 Frame 10 mm |Hand Rammed] Green Sand JS 12.39 ( 14.52 ‘ 
Mould 12.39 | not tested ) 14.52 | not tested 
14.52 13.21 
14.52 14.52 
Average 13.45 14.22 
2 |Shaft bearing} 30 mm Pneumatic | Green Sand ( 11.41 13.31 
Rammers Mould 12.29 10.65 
15.98 not tested 15.98 |not tested 
13.31 9.89 
9.40 8.87 
9.40 11.41 
Average 11.97 11.70 
3 Casing 10 mm Hydraulic Green Sand 22.82 26.63 26.63 19.98 
Machine Mould 22.82 26.63 26.63 26.63 
26.65 39.95 26.63 26.63 
A 26.63 39.95 31.96 53.36 
26.63 31.96 
31.96 39.95 
Average 26.26 33.29 30.63 31.63 
4 Draw Bar Ilmm | Jarramming | Green Sand 39.95 22.82 53.26 19.98 
Machine Mould 53.26 31.96 59.80 26.63 
22.82 14.52 79.90 13.31 
13.31 39.95 
19.98 26.63 
26.63 17.75 
26.63 
22.82 
Average 28.18 23.10 62.88 19.97 
5 | Shaft for 10 mm Pneumatic Special 15.98 12.29 
Brake Bear- Rammers Refractory 19.98 14.52 
ing Mould 14.52 not tested 17.75 | not tested 
17.75 12.29 
26.63 17.75 
19.98 
Average 19.14 14.92 
6 | Ball Bearing | 15mm |Hand Rammed! Dry Sand 13.31 7.99 7.26 7.99 
Hub Shaft Mould 11.41 9.98 9.40 8.87 
11.41 8.41 
10.65 
7.26 
Average 10.81 8.99 8.13 8.43 
% Brake jars 15 mm Pneumatic Dry Sand 15.98 14.52 
rings Rammers Mould 12.29 15.98 
11.41 not tested 17.75 | nottested 
15.98 19.98 
19.98 14.52 
19.98 
Average 15.94 06.65 
thick walls. The latter are dealt with in special moulds made by hand-ramming, pneumatic 
tables. rammers, and by pneumatic and _ hydraulic 

The device can be used for either hand or machines. 
ee moulds, or for cores for steel, iron, Among these tests great difference will be noted, 
Ys ee and a — d aye = which the practical man will be able to overcome, 
if he can confirm these differences. He will then 
as to their hardness, and faulty moulds, 7.e., too ok : btaini . — h of 
soft or too hard, are discarded.  Scabs, etce., quickly sim st every © 
which result from the material being too soft or moulding, moulds and cores which are uniform in 
too hard, are avoided. surface hardness. Table II shows that this is 

Fig. 3 shows the horizontal device in use along possible with moulds for casings made on hydraulic 
with the vertical in a mould for an iron casting. machines under certain conditions. In the 
Fig. 4 depicts the use of the horizontal and ver- foundries of the Jaegerwerke, in Elberfeld, the 
tical testers on a core. Fig. 5 illustrates the use of testing apparatus was first introduced, and is 
the vertical apparatus on a brake-block mould now in regular use there. 
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Ryland’s Directory, 1924. 


Rytann’s Coat, Iron, Steet, TinpLate, METAL, 
ENGINEERING, HarpwaRE AND ALLIED TRADES 
Directory, 1924. London, Eagland & Company, 
Limited, Bessemer House, Adelphi, Strand, W.C.2. 
Price (morocco Linding) £2 12s., (cloth binding) 
£2 2s, net. 

The 1924 (Seventeenth Edition) of this stan- 
dard reference work, just published, contains over 
2,100 pages. It commences with an Alphabetical 
Section containing the names of over 23,000 firms, 
together with particulars of their capital, names 
of directors or partners, and class of manufac- 
tures. This is followed by the Geographical Sec- 
tion, consisting of firms classified according to 
counties and towns, while the next section, con- 
taining Trade Classifications, comprises (1) colliery 
owners, index to collieries, coke makers, gas 
works, electric power stations (a new feature), by- 
product manufacturers, and patent-fuel makers; 
(2) iron-mine owners, index to iron mines, iron- 
ore importers and merchants, and _ limestone 
quarry owners; (3) engineers, consulting and 
manufacturing; (4) machinery makers, being by 
far the most accurate list of its kind hitherto pub- 
lished, showing, where possible, the trade names 
adopted by firms for their specialities and en- 
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gineers’ specialities; (5) founders of iron, steel, 
brass and aluminium; (6) classified list of founders’ 
specialities; (7) refractory section, containing lists 
of sand quarries, silica and firebrick makers, etc. ; 
(8) metal section (this includes producers of all 
non-ferrous metals from mine-owners, smelters, 
ete., to the finished products) ; (9) heavy hardware 
(in this section many specialities covered by this 
title are included); (10) ironmongers (this list, 
which was formerly issued separately, contains the 
wholesale and retail ironmongers of Great Britain 
and Ireland); (11) merchant section (as usual, 
this states whether they are iron and steel, tin- 
plate or metal merchants or agents). Separate 
lists are also given of stockholders, metal brokers 
and scrap metal merchants, this last being a new 
feature. 

The lists in the Iron and Steel Section comprise 
the following: —Pig-iron works, containing the 
brands of pig-iron and names of makers of ferro- 
manganese and other special alloys; a section is 
devoted to the analyses of the various brands of 
pig-iron, iron ore, ferro-alloys, etc. The list of 

mer and open-hearth steelworks indicates the 
process by which the steel is made and the number 
and size of furnaces, ete. It is a list of steel 
manufacturers who convert steel direct from the 
pig-iron only. A complete list of electric steel- 
makers is given, with the number and size of fur- 
naces; finished-iron works (in this list is contained 
the brands of finished iron now being made) ; roll- 
ing mills (separate lists are given of iron and steel 
rolling mills and sheet mills, with details of plant, 
etc.), tinplate makers. (in this list the brands. 
number of mills, ete., are given). Under classi- 
fication of Makers of Sections. a classified list is 
given from angles to zeds of those who roll iron 


or steel or both. This list is the most complete of 
its kind, and contains the actual or the margins 
of the sizes of every description of iron and steel 
rolled :—(1) The width, thickness and length of 
angles; (2) the thickness of rounds and squares, 
and the width and _ thickness of flats; (3) the 
weight, thickness and width of billets, blooms, in- 
gots, slabs and tinplate bars; (4) girders and 
joists; (5) width and wire gauge of hoops; (6) 
plates (boiler, bridge, flanging, ship, tank, 
armour and chequered); (7) the width and thick- 
ness of puddled bars; (8) the weight per yard of 
rails (bridge, colliery, contractors’, double-headed, 
flange or flat-bottomed, solid-head or tram rails) ; 
(9) strip (bedstead, gas-tube, water-tube, boiler- 
tube, hinge, lock or nail strip); (10) the thickness, 
width and length of sheets; (11) all other sections 
not included above (listed with the same detail). 
British standard sections are given in the Iron cnd 
Steel Section. 

The Merchant Exporters’ Section contains a com- 
prehensive list of actual buyers of iron and steel 
and hardware, ete., for export. A list of coal 
merchants, factors and exporters is also given. 

The Foreign and Colonial Section comprises com- 
plete lists of the pig-iron, steel and puddled-iron 
makers and rolling mills of the world, together 
with the number of blast and puddling furnaces 
at each works, and in the case of the steelworks 
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the number and capacity of the furnaces and con- 
verters; also a complete list of foreign collieries, 
showing annual outputs, and indicating collieries 
making coke and briquettes. 

As formerly, the indexes are very complete, and 
this enhances the value of this well-known work 
of reference. 


‘THE SLIDING SCALE, which has adjusted the wages of 
the Consett steel millmen since March, 1896, and has 
operated with most satisfactory results, terminated 
at the end of the year. 


Tue Sranton Ironworks, LiMiTED, have decided to 
offer to shareholders the unissued 105.829 6 per cent. 
cumulative preference shares at par. When fully 
paid these will rank pari passu with the existing 
341.839 cumulative preference shares. A deposit of 
2s. per share is to be made, and the balance of 18s. 
will be payable on allotment. The authorised capital 
of the Stanton Ironworks, Limited, is £1,700,000, 
divided into £350,000 6 per cent. cumulative prefer- 
ence and £1,350,000 in ordinary shares of £1 each. 


THE ANNUAL MEETING of the Sheffield Association of 
Metallurgists and Metallurgical Chemists was held on 
January 8. The following officers were elected :—- 
President, Dr. F. Rugers; vice-presidents, Messrs. J 
Evans, G. R. Bolsover, T. G. Elliot, T. P. Colclough ; 
hon. treasurer, L. Dufty ; hon. librarian, G. B. Willey; 
hon. secretary, N. J. Evans; members of the Council, 
Dr. T. Baker, J. H. S. Dickinson, J. H. G. Mony- 

nny, F. M. Parkin, H. Rollin, C. E. C. Clark, 

. H. Deby, P. B. Henshaw, E. Rowntree, and Dr. 
T. Swinden. 
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Rough Tests of Foundry Materials. 


By “Celsian.” 

The ability to ascertain the quality of material 
from its appearance is a valuable asset to those 
engaged in ordinary foundry practice. Although 
numerous rough tests are employed to gain some 
indication of the composition of metal dealt with, 
few other tests are attempted. One of the reasons 
for this is that succeeding consignments of 
materials are almost invariably different in com- 
position, with the result that it is usually con- 
sidered advisable to leave the work of testing to 
the chemist. 

If properly performed, physical tests can pro- 
vide sufficiently reliable results to meet the wants 
of furnace operators. Happily, little practice is 
required to become proficient at these tests. 

Although used as a daily practice in many Con- 
tinental works, only a few of the foundries in this 
country employ physical testing to materials. 
Many of these tests are well known, but their 
application as a means of testing the quality is 
not followed as might be expected, partly due to 
their being considered insufficiently reliable. The 
contrary is the case, however, and physical tests 
of material such as coke, lime, and fireclay can 
often determine their value to the foundryman 
more efficiently than complete analysis. The time 
occupied in performing the following tests should 
not exceed a few minutes. 

Limestone. 

Limestone for use in the cupola should be 
examined for quartz, which is often present as 
large pieces. A rapid survey of the shape of the 
lumps will often serve as a guide when this 
undesirable mineral exists. Limestone which is 
interspersed with quartz frequently assumes a 
rounder or less sharp surface than the purer 
mineral. Some of these quartz pieces are coated 
with white powder, due to the abrasion of the 
adjacent limestone. In this way quartz often 
passes into the lime-storage bin unnoticed. Other 
varieties of the stone are consistently hard and 
sharp-edged, but these only contain a compara- 
tively small and evenly distributed percentage of 
the impurity. 

As every part of quartz requires two parts of 
lime to flux it, it will be understood that the 
effects are sometimes more detrimental than might 
be expected judging from the size of the pieces. 
Generally speaking the hard varieties of limestone 
are richer in silica than the soft classes, but the 
latter are more liable to contain lumps of quartz. 
The scratch test employed by geologists is very 
useful in giving an indication of the softness, 
besides showing up the true colour. An unglazed 
piece of porcejain is most suitable for taking 
scratches, failing which a good fireclay brick will 
usually prove a satisfactory substitute. One of 
these bricks which has been used for taking 
numerous tests should be kept for future reference. 

Another equally good test is to powder a sample 
of the limestone and slake it with water in a pail. 
Although it does not slake in the same manner as 
quicklime, it forms a milky mass with the water. 

Different classes of limestone produce varying 
degrees of opaqueness in the pail, and also undergo 
different rates of softening. Each of these fore- 
going tests will give an indication of the quality, 
and with the assistance of an occasional complete 
analysis will soon provide accurate results. 


Coke. 


One of the simplest and yet most useful tests 
which can be conducted when dealing with coke 
is to test its density. Several samples are taken 
trom different parts of a large consignment of coke 
and thrown into a pail of water. If the coke is 
ef good quality it should immediately rise up and 
float on the surface. Poorer qualities will sink 
like a stone. This property is partly due to the 
porosity influenced by the manner of treatment 
when the material is withdrawn from the coke 
oven. 

It is also due to the quantity of ash or free 
sand sometimes present in low grades of coke. 

Coke which has been allowed to lie exposed to 
the rain for some time becomes sodden and heavy, 


hence it will sink when placed in water. This 
trouble can easily be obviated, as the sodden coke 
is nearly always darker in colour, having lost the 
light bluish tint it possessed when kept dry. 

Sodden coke often raises the temperature of 
metal in the cupola to a much higher degree than 
the dry material does, and therefore care must 
be exercised when examining the colour in making 
a test of the density of coke. 

The extent of resistance to crushing which coke 
possesses is seldom considered, even in large 
foundries, but breaking odd representative pieces 
with a hammer is a serviceable test. It shows the 
grain besides giving an indication of the hard- 
ness. A commoner test is to drop a pig from a 
measured distance on to a pile of coke and observe 
the effect. This is conducted with a view to com- 
paring with the physical action which occurs inside 
the cupola when the latter is being charged. 


Fireclay. 

The plasticity and heat-resisting properties of 
fireclay are probably its most important pro- 
perties. These must be determined accurately, 
however, and few rough tests could be recommended 
which would compare favourably with laboratory 
methods. An approximate test of the iron-oxide 
content of fireclay can be made, and if the material 
is free from lime particles, it serves as a useful 
indication of its heat-resisting properties. The 
result of this test must be taken with reserve, 
since the colour of a burnt clay does not afford an 
accurate criterion of its quality. A representa- 
tive lump of fireclay is well kneaded together and 
rolled out in the shape of a disc. It is then laid 
on the sill of the cupola charging door, whereby 
the heat of the gases passing upwards convert it 
to a hard cake. Most of the iron oxide is now 
in the form of ferric oxide, which imparts a 
reddish-brown tint to the clay. The clay is frac- 
tured and compared with samples of those which 
provided most favourable results. 

Organic matter is mainly responsible for the 
variations of shade in the raw material, but as 
most of it is to be subjected to high temperatures 
this is of little account. Attempts to wash out 
alkalis in fireclay have seldom been attended with 


_ success, so that tests for these impurities are best 


deait with in the laboratory. The plasticity 
depends on the combined water which is always 
contained, and which is expelled at a red heat. 
Proposed methods of reclaiming fireclay from 
foundry refuse have not received much applica- 
tion, largely due to the fact that clay, once burnt, 
recovers none of its plasticity when wetted. 

The needle test is useful as a comparative deter- 
mination of plasticity, and simply consists of 
measuring the time taken by a weighted needle 
to pass through one inch of the fireclay. 


Ricey, Harsorp & Law have been officially 
appointed analysts and assayers to the Lendon Iron 
& Steel Exchange. 


Smerron-Wricut Furnaces, Lruirep, St. Stephen’s 
House, Victoria Embankment, Westminster, London. 
S.W.1, have recently obtained a contract from John 
Summers & Sons, Limited, of Shotton, for 4 sets of 
sheet mill furnaces for 4 mills, the furnaces being 
of the multi-flame recuperative type fired by 
independent producers. 


The Stroh Steel-Hardening Process.—The Stroh 
Steel-Hardening Process Company, Westinghouse 
Building, Pittsburgh, Pa., U.S.A., are about to intro- 
duce their process in this country. The Stroh process 
is a method of casting high-grade alloy steel together 
with ordinary soft steel in one solid casting. The resul- 
tant casting claims to combine the advantages of alloy 
steel, viz.: resistant to wear, with those of soft steel— 
low cost, ease of machining, toughness, resilience and 
resistance to fracture under shock. It is claimed that 
the alloy will not spread or flow, will not crack or 
come loose. The depth, or thickness, the location and 
hardness of the alloy are completely controlled, accord- 
ing to the size of the casting and nature of service 
expected. The alloy is close grained, hard (90 to 95 
scleroscope) and tough and develops a smooth, polished 
surface that reduces abrasive wear and friction to a 
minimum and also aids lubrication. In the case of a 
gear wheel the soft-steel body acts as a shock absorber 
against sudden jar or heavy load. The alloy is applied 
only on the wearing surfaces. Fractures show that 


there is no sharp line of demarcation between the alloy 
and the rest of the casting. 
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Green Sand Moulding.” 


By J. D. Nicholson, A.1.Brit.F. 


The following remarks upon green sand mould- 
ing are the outcome of a desire to place on record 
a few of the essential operations, using an Erith 
loam sand, and also the defects produced if such 
operations are not carried out in a definite 
manner, Faulty results from patterns and moulds 
may be wegarded as experiments by introducing 
certain small alterations with succeeding moulds. 

The dact that moulders make moulds in ‘appa- 
rently the same manner, yet some produce good 
castings first time whilst others are subject to 
faults, reveals that although they are doing similar 
operations, there is a difference somewhere which 
only discloses itself in the casting. The sand must 
be in a suitable condition for many types of 
moulds, and the operation of mixing by hand does 
not give it a proper breaking-up. _ 

Various items may stand in the way of install- 
ing plant for cleansing, mixing and conveying 
sand, yet such a plant would give a quality of 
uniform dampness and permeability, and would 
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lessen the unproductive time of the moulder. 
Every employé would be using sand of the same 
constitution, which would be a step in the direc- 
tion of finding out reasons for defective castings. 

The mixing of facing sand should be diligently 
supervised for dampness. Steam caused during 
filling a mould has a large bearing upon the 
soundness of a casting. <A dry facing sand having 
little water bond is ‘bad to finish, and too much 
water may be applied during finishing, especially 
by apprentices. 

Numerous methods are adopted for ramming 
moulds, each method sufficient for the purpose 
intended. For good class work, sound ramming 
consistent with permeability must be the rule. 
Ferro-static pressure increases as the depth of 
mould increases, and, consequently, a deep mould 
requires sounder ramming than a shallow one. 
Sound ramming facilitates finishing, and makes 
the mould more reliable. 

Providing the pattern is good, soft ramming is 
the main cause of bad lifts with top parts. Hard- 
rammed parts of a mould retard the exit of 
generated steam and gases, When the iron reaches 
these a bubbling develops, sometimes causing the 
sand to lift off, resulting in what is termed a 
scab, 

With parts found to be hard, advantage is taken 
of several things, such as the excessive use of the 
vent wire; drying with a cinder or iron to remove 


* A Paper presented to the Newcastle Branch of the Institute 
of British Foundrymen, Mr. James Smith presiding. 


dampness, thus increasing permeability; also an 
application of engine oil binds the sand. With 
marine engine work one standard facing can be 
used, which may be weakened or strengthened as 
desired. Usually with recessed joints sea-sand 
is applied. If accuracy is essential, brown paper 
soaked in water may be used. The use of wood 
for box bars or lifters should be avoided if the 
mould has to stand more than one day. It swells 
by becoming damp, and a crack in the mould may 
possibly be the result, 


The Utility of Lifters. 

One good foundry facility is a plentiful supply 
of lifters. They might be made according to the 
depth of boxes in general use—some foundries 
having one standard depth, others two or three. 
Should they be used to hang over box bars or 
protrude above the sand, the risk is taken of their 
being touched with runner or riser boxes or the 
staying of chaplets. The sand on the lifter is dis- 
turbed, usually causing a bad casting. If a 
straight iron or grate be wired at each side of the 
pattern, lifters could be kept below, and there 
would be no fear of a drop-out occurring. Many 
moulders are careful over tackle, and spend spare 
moments during casting time making spare grates. 


Venting. 

Staking of small boxes should not be done after 
flat ramming. With green sand moulding porosity 
is a dominating factor. The sand may _ possess 
sufficient permeability for many moulds, yet sand 
for the numerous valve-body moulds requires to 
be in a good, well-mixed condition. Venting with 
a wire is the artificial means of increasing the 
porosity of a low permeability. Circumstances 
arise when the escape of generated gases requires 
the provision of a definite exit. A row or bed of 
ashes or a piece of straw rope may be used. 

Fig. 1 shows a flanged plate which requires a 
bed of ashes. The bed is inserted about 9 in. lower 
than the bottom of the mould. The ashes are 
packed soundly to prevent any buckling or swelling 
of the mould which would occur if packed loosely 
owing to the pressure during casting. Newspaper 
laid over the ashes prevents sand intermingling 
with them, which might choke the bed. 

Fig. 2 shows a row of ashes used with a jig 
plate. Without this, as in Fig. 1, the gases 
generated at the bottom rise through the sand to 
the top. Upon the iron reaching this part an 
agitation takes place, resulting in the sand coming 
away and causing excessive scabbing. Flat parts 
in all moulds are liable to scabbing, and precau- 
tions should be taken to prevent it. The consider- 
able quantity of gas which passes out of the vent 
Pipe suggests that ashes should be used in more 
instances instead of only with heavy work. 

Fig. 3 is a view of a guide plate 6 ft. x 
2 ft. 6 in. x 2} in. With this no cinder hed is 
required. The points to remember are, a sound 
bottom with good permeability; softness causes 
swelling, while the slightest hardness encourages 
seabbing. It is preferable with all flat plates to 
make a level bed with straight edges, opening well 
the sand between them; add facing and _ tread 
gently to the height of the straight edge, then 
strickle off. Whilst venting prior to finishing, 
the wire should slant to meet those at the box 
edge and form a complete passage. If the riser 
end be slightly lower than the runner end, the iron 
upon entering will run direct to the lower, and 
wash away any bubbling which occurs when the 
iron enters. 

Venting Valve Body Castings. 

Fig. 4 shows a tank-valve-body in which a hole 
is sometimes found in the top flange when machin- 
ing. The piece of mould marked A protrudes into 
the mould, and is held by irons in the sand. Ram- 
ming proceeds, and the flange is knocked down to 
position. The flange should be laid on and rammed 
underneath. The former method results in the 
sand becoming hard. Hardness and lack of vent- 
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ing retards the passage of steam, which has every 
tendency to rise and form a cavity in the flange. 
The forming of this is more noticeable with dull 
iron. Sprigs of straw laid in will assist the 
passage of gases and steam, and a hot iron 
inserted in the flange after finishing will remove 


dampness. 
Blowholes in Castings. 

Fig. 5 shows a globe valve. The design of this 
is such that any blowing arising from the angular 
parts which are prominent in the mould will affect 
the body of the casting. Blowholes from a similar 
cause are found in bilge-feed-pumps and oil-fuel- 
filters, where they appear in inaccessible places. 
This phenomenon is more clearly seen when 
burning-on a casting. If any of the loam cakes are 
damp, a series of small bubbles will appear after 
pouring has stopped. Upon machining the burn, 
holes will be seen where the bubbles have been 
trapped in the freezing iron. A moulder engaged 
regularly upon one type of casting would work 
everything to requirements, as every mould has 
its individual peculiarities, which are usually only 
known to the person engaged upon it. 


Useful Practical Hints. 


Too much clay-water should not be used for 
repairing bad lifts with top parts. The sand 
becomes overburdened with clay, and, if hanging 
in the mould and exposed to continual heat, will 
cause scabbing. Plumbago rubbed on will act as 
a preventive in such a case, and also with promi- 
nent parts of a mould and hard joint brackets. 
Fillets upon brackets should not be made too 
large, as they encourage a plane of weakness in 
the crystalline arrangement. Too much tooling 
of flat parts promotes scabbing. Moulds made in 
a hot hole or rammed with hot old sand should 
be finished as quickly as possible. The steam 
freeing itself through the face of the mould makes 
the facing sand become dry and difficult to finish, 
the result being that an excessive amount of water 
is applied to make it workable. 

Several moulds or parts of a mould may be made 
with black sand. Oil boxes and all thin castings 
are preferably moulded without facing, owing to 
the gases given off retarding the flow of the iron. 
Thin sections, narrow strips and small lugs at the 
top of a mould which are too small for a riser 
should have a hole made with a cleaner or vent 
wire, as gases accumulating here will have this 
retarding effect. 

Pipes of 3 in. or 4 in. bore require facing only 
at flanges. Larger diameters should have weak 
facing for top parts. <A plate of 1 in. thickness 
may have the top part smeared with plumbago to 
resist the burning effect of the iron. Large flat, 
wooden patterns about 1 in. thickness should have 
a bed levelled for them. This removes any fear 
of the pattern springing, as this fault may result 
in a bad lift with the top part. Facing sand 
which has passed through a mill has a good bond, 
although its permeability is low, and the vent 
wire must. be used profusely. A little too much 
of water during finishing gives it the appearance 
of loam and makes it bad to smooth. 


When Facing Sand Should be Used. 

Fig. 6 illustrates a skeleton pipe which, if 
moulded with milled facing sand, requires care. 
Having withdrawn the pattern from the sand, 
the body guides will be more prominent if 
smoothed with plumbago. Loose sand is removed, 
leaving sufficient to harden with a hammer, finally 
scooping out to the guides. Scabbing easily 
accrues. The face of the mould may he vented 
with a needle wire, and tooling must be done very 
lightly. A slight blowing occurs in risers with 
pipe moulds, which can ‘be eased by applying a 
hot cinder to the body near the flange. Although 
there is the expense of milling, it is preferable 
to use milled facing with moulds to be skin-dried 
instead of the ordinary green-sand facing, and 
wash over with thin blacking. A hard face is 
given, and burning seldom appears. Milled facing 
may be used to patch dry sand moulds which have 
been broken during closing. 


Where Chaplets Should be Used. 


Referring to Fig. 6, to rest chaplets in the 
bottom, metai prods may be driven in level with 


the sand, and a double or gauze chaplet of the 
required thickness laid upon them. With light 
cores a gauze May rest upon a chaplet nail. When 
using a gauze in straight pipe bottoms, one or 
two chaplet nails must stay the core at the joint 
opposite to the runners if the runners are cut in 
the joint. Discretion must be used when gauze 
chaplets are used to resist the upward lift of a 
core. 

When making oil sand valve cores, if the vent 
hole be made in the bottom part of the core the 
back of the core prints in the mould top would 
only require paring to clear the core. No making 
up would be required, as the vent would be below 
the joint. 

Pouring Speeds and Runners. 

Fast pouring of green sand moulds causes 
washing of runners, strain on the moulds and 
blowing in risers, which may be accompanied by 
the scabbing of flanges. Sprue runners overcome 
the washing of runners, yet if any excessive 
blowing or a run-out occurs, there is an imminent 
possibility of the sprue gates setting, thereby 
stopping the metal refilling the mould. This 
latter trouble may also occur when casting with 
dull iron. 

Fig. 7 illustrates a few runners. ‘‘A”’ is one 
suitable for the majority of moulds. ‘“ B’”’ will 
be found beneficial when a clean casting is 
required. ‘*X”’ is cut in the top part with a 
large scum hole at the end opposite the down gate. 
“CG” often breaks into the casting. It is 
unsuitable for pipes or a part which is the body 
of the casting. ‘‘D’”’ may be used universally. 

It is shallow at “Y”’ to break the rush of the 
iron owing to the increased volume through the 
edges being pressed back. ‘ Z”’ is a little deeper 
to save the edges of the mould from washing. It 
is made ? in. wide at mould, and gives a clean 
break. The depth and number may be such as 
to fill the mould gradually and allow any commo- 
tions taking place in the mould to free themselves 
and leave no defect upon the casting. Runners 
cut into important parts of a casting may be 
washed with gum-water to strengthen the sand at 
the mould edge. 

Fig. 8 shows a runner box in position. Plenty 
of space should be allowed for placing a runner 
box. A shortage occurs sometimes, and the 
runner box is made to overlap the moulding box. 
Resting, as shown, upon a plate, and packed 
with bricks, etc., the plate may give through the 
heat of the iron. <A riser being an exit for 
bubbling from the mould, the failure to ease a 
riser may result in a hole being found in the 
casting when the riser is broken off. 

In conclusion, the author desires to express 
thanks to his employers, the North Eastern Marine 
Engineering Company, Limited, Wallsend-on- 
Tyne, for their permission to publish this Paper: 
to his foreman, Mr. J. W. Frier, for his 
encouragement; and to the laboratory for 
assistance in producing the slides. 


DISCUSSION. 


Mr. C. W. H. Hotmes said Mr, Nicholson had 
referred to the care that should be taken in the 
making of green-sand moulds, but he (Mr. Holmes) 
thought that green-sand moulding depended upon 
the sand, because one could do very little with a 
sand if it were bad; whereas if the sand were care- 
fully selected and prepared less skill was required 
in working with it. 

In the jobbing foundry there were very great 
difficulties to overcome when using green-sand, 
hecause a sand which was perfect for one job was 
not always suitable for another, There was 
rarely proper tackle for conveying the sand, nor 
was there a really efficient sand-milling plant. 
Mr. Nicholson had stated that when sand was 
milled great care must be taken to prevent 
scabbing. That was true but, at the same time, 
it was possible to mill sand without seriously dis- 
turbing the permeability. It was not necessary 
to grind up the grains, but simply to spread the 
bond around the grains of old sand. 

In the Midlands, foundrymen did not use Erith 
or similar loam because there were excellent sup- 
plies of moulding sand at hand. In green-sand 


work, he agreed that it was quite possible to make 
castings with vellow loam, but he was 


excellent 
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of the opinion that it was possible also to make a 
sand that did the job equally as well, if not better; 
and at the same time called for less care in ram- 
ming. Yellow loam consisted of very fine sand, 
together with some finer material, called silt, and 
had a fairly good bond, but poor permeability. 
It was possible, however, to have as much bond 
and not to have so much silt: in other words, one 
can maintain the bond and, at the same time, get 
better permeability. 


Erith Loam and Green Sand Castings. 


It was most essential that the sand should 
have good venting properties. In some jobs these 
were of primary importance, whilst in others they 
were only of secondary importance. The lecturer 
had referred to several cases, such as valves, flat 
plates, etc., where there were recesses. In cases 
like those a good deal could be done by the skilled 
moulder in the way of artificial venting, but in 
his opinion it was more economical to help the 
moulder by giving him a permeable sand. 

He had no use for Erith loam’in connection 
with gpyeen-sand work because he thought that 
only the really skilled moulders could use it satis- 
factorily and he was afraid that there were not 
many highly skilled moulders at the present day. 

Tue Lecturer said he was of the same opinion 
as Mr. Holmes with regard to milling. He would 
take it that milling was a kind of grinding, 
although in his paper he had mentioned that it 
was something to distribute the new sand more 
evenly amongst the old. Ordinary milling did not 
distribute it evenly, and he rather thought that 
waste took place with yellow loam unless some 
kind of mixer was used. He quite agreed that 
there were not so many good skilled moulders at 
the present day as there were ten years ago. 

Mr. Smattey disagreed with Mr. Holmes. 
Many castings are made very successfully in green 
sand. When preparing a green-sand mould, Frith 
loam can be used principally as a base. Besides 
Erith loam, he used floor sand, coal dust and 
neutral materials. He thought that if Frith loam 
was diluted with neutral material it made one of 
the best green moulding sands that could be pro- 
duced. It had a unique bonding property and by 
adjusting with sea sand, etc,, it was possible to 
get the desired bond and permeability. In his 
experience, he could get a better combination with 
Erith loam and neutral material than from any 
of the better-known sands in the Midlands. 


Coal Dust not Uniform. 


In green-sand moulding, one had to take into 
consideration the coal dust, and here the moulder 
was handicapped hecause his coal dust was not 
supplied in uniform grades, and, although he 
always used the same kind of loam and coal dust, 
he might sometimes get bad results. That was 
apparently what Mr. Holmes had experienced. 

He had listened to Mr. Nicholson with great 
interest because he thought that his subject was 
almost the most important branch of moulding. 
There was no reason why almost any casting could 
not be produced in green sand if the foundryman 
prepared his mould and adjusted the strength 
and permeability as desired. He believed, how- 
ever, that within the next five vears green-sand 
moulds would be made so that they hardly could 
he recognised from dry-sand moulds and thev 
would at the same time, have the desired 
permeability. 


The Moulder’s Touch. 

Mr. M. FE. Gatton said it was his opinion that 
one moulder could do much more with a sand than 
another moulder could, because of what was known 
as ‘‘ touch ” and it was that touch which made 
the successful moulder. He thought it was a very 
undesirable practice to start making a mould in a 
hot hole, because if steam, caused by dampness 
from the hot hole, was allowed to get into the 
mould it would result in a bad casting. 

With regard to the use of clay wash, that was a 
point about which he had disagreed with moulders 
for many years, because he preferred to use water 
on a green-sand mould. If clay wash was put on 
to the mould it caused ‘a small film of clay at the 
joint, through which no gas could pass, but if 
merely water was used the permeability of the 


sand was the same throughout the mould. With 
regard to the jig casting, he did not think it was 
necessary to have a row of ashes there. 

Tue Lecturer replied that when a man made his 
mould in a hot hole it was only because they were 
short of space in the foundry and there was no 
alternative. | When the moulder had finished a 
steaming mould, he must keep the top off for a 
while and even when the mould was closed the 
risers must be kept open to allow as much steam 
as possible to escape, He (Mr. Nicholson) would 
not care to use water on iron instead of clay wash. 


Ronceray Method Justified. 

Mr. R. O. Parrerson said there was no doubt 
that the green-sand moulder was the artist of the 
trade, but he was afraid, in that district parti- 
cularly, the green-sand moulder was dying out 
and that dry sand had replaced it to a very great 
extent. 

Erith loam was undoubtedly a very good sand, 
and a really skilled green-sand moulder could turn 
out wonderful work with it. He remembered that 
at one time they used to make all their heavy 
castings in green sand, but their moulders had 
been spoiled with dry-sand work. 

At one time they had had a considerable trouble 
with certain castings being drawn in the top 
corner, owing to the sand at that point being 
unsatisfactory. Fortunately, they remembered 
what M. Ronceray had said about blowing, and, 
in order to get the gases away, they used a per- 
forated pipe leading up to that point and had no 
more trouble with the castings after that. That 
appeared to bear out Mr. Holmes’ statement that 
Erith loam had poor permeability, but it was only 
fair to say that they had tried several sands and 
had the same results from each one of them. 

His firm made their own coal dust and, up 
to the present, had only found two seams on the 
Tyne which were suitable. It was their practice 
to measure the amount of moisture that was added 
to the sand, and he thought it was undoubtedly 
hetter to do that than to leave it to the moulder. 

Mr. H. F. Crements said that Mr. Nicholson 
had mentioned putting plumbago on the top of a 
plate. Did he not think that it would be bene- 
ficial to put plumbago on the bottom in order to 
increase the flow of metal? 

Mr. Nicnotson replied that he had mentioned 
a flat plate 1 in. thick, the top of which was 
rubbed with plumbago to resist the burning effect 
of the metal, but if the bottom was rubbed, the 
flow of metal would be retarded. 

Mr. W. J. Paviin said it was remarkable that 
so much stress was laid upon the milling of sand, 
because he believed that there were foundries 
where the sand was never milled. The lecturer 
had mentioned that dull iron caused porosity. 
He found, however, that dull iron was rather 
welcomed by moulders when making heavy cast- 
ings. He noticed that the lecturer deprecated the 
use of clay wash and would like to know what he 
recommended as an alternative. 

He was rather interested in what Mr. Patterson 
had said about coal dust and noticed that he had 
heen obliged to adhere to two qualities. He, per- 
sonally, found that smithy coal always produced 
the best results. 


Draws and Blow-Holes Differentiated. 


Mr, Patterson had referred to a ‘‘ draw’’ in a 
casting and he (Mr. Paulin) thought that the word 
was rather apt to be misleading because it signified 
something in the nature of tension. Mr. Patter- 
son had explained, however, that it was caused 
by pressure owing to the gases being unable to 
escape. 

Mr. Patrerson explained that a ‘‘ blow’’ in a 
casting always had a smooth skin in the inside, but 
a ‘‘ draw’ was a liquid contraction. The castings 
he had referred to certainly looked as though the 
metal had contracted, but M. Ronceray had 
explained that it was not a draw, it was a blow 
and their own experience had definitely proved it. 

In reply, Tne Lecturer said, with regard to 
blow-holes, that he had not referred to small pin- 
holes, but to a large hole varying from 1 to 3 in. 
dia., which was completely smooth inside. If the 


sand was hard through ramming, it retarded the 
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passage of steam or gas, which was very liable to 
rise and form a cavity in the flange, and this was 
more noticeable with dull metal. He did not 
condemn the use of clay wash and would certainly 
use it on iron, but he did not think it was 
necessary on sand. 

Tue Brancn Presipent said that he had 
thoroughly enjoyed Mr, Nicholson’s lecture, but 
he was rather surprised at several of the speakers’ 
remarks with regard to green-sand moulding. A 
few years ago there were no such people as dry- 
sand moulders and some of the finest castings ever 
made were done in green sand; for instance, all 
the castings in the High Level Bridge over the 
Tyne were made in green sand. He knew of 
several foundries where they were making green- 
sand castings in Erith loam at the present day 
but, unfortunately, the green sand moulder was 
not so popular as he used to be. He thought that 
the success of green-sand moulding depended upon 
‘* touch ’’ and that a dry-sand moulder could not 
get that touch until he had had a few years 
experience with green-sand moulding, but if the 
moulders were trained in that work there was no 
reason why they should not be successful. 

After a vote of thanks, the meeting was closed. 


The Future of the Electric Furnace 
as Influenced by Self-Baking 
Electrodes. 


Mr. Frank Hopson,” who well known in 
British steel-making circles, has contributed an 
interesting article to the ‘‘ Iron Age,’’ of which 
the following is an abridgment :— 

The student of steel-making who, in 1913, pre- 
dicted there would be over 400 electric furnaces 
operating in the United States in 1923, was indeed 
endowed with the gift of prophecy. If there was 
any such student, which we are inclined to doubt, 
he was probably regarded as unbalanced 
enthusiast. 

To-day a somewhat similar divergence of opinion 
exists in many quarters. Many observers, im- 
pressed by the magnitude of temporary obstacles 
and impatient for speedy results, consider that 
progress has reached its limit in certain directions. 
A minority, recognising the broad trend of the 
times, with the chain of results that will follow, 
preserve the faith that we are merely at the begin- 
ning of electric furnace developments of far- 
reaching scope. The writer is bold enough to 
predict that in a few years, with the coming of 
cheaper power, no modern steelworks will be com- 
plete without the final finishing of metal in electric 
furnaces, 

Several plants abroad are already using witi) 
considerable success a process consisting of blast- 
furnace metal to metal mixers, metal mixers to 
Bessemer, and Bessemer to electric furnaces—elim- 
inating entirely the open-hearth furnace. Cheap 
steel of high quality and uniformity can be pro- 
duced by this process at a cost comparable with 
the cheapest production methods now in vogue. 
The amount and cost of electricity used is quite 
small, and the introduction of the self-baking 
electrode, developed in Norway under the name 
Soderberg, not only will cheapen refining costs, 
but will render possible the design and operation 
of electric furnaces of very much larger capacity 
than any existing furnaces. 

The Soderberg electrode is widely used in Europe 
in electrothermic industries. It has demonstrated 
its value in tilting electric steel furnaces, and will 
also be a contributing factor toward cheaper 
electric steel. This method of forming the elec- 
trode in the same furnace in which it is used 
was at first frowned upon. With the improved 
understanding that has come from experience, the 
technical problem of the self-baking electrode has 
been solved. Numerous carbide and _ ferro-alloy 
furnaces in Norway, Sweden and Germany have 
been enjoying the savings which the continuous 
self-baking method makes possible, for several 
years past. The Mitsui Company recently pur- 
chased the rights for Japan, and is using Soder- 
berg’s in carbide furnaces, totalling more than 
60,000 kw. capacity. In France, Italy and South 
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Africa, plants are now in operation using this 
method. 

The experience gained in open furnaces of the 
carbide type has now been utilised for the benefit 
of the steelmaker. In adapting the Soderberg 
electrode to the tilting furnace, the overhead 
tamping room has been done away with, and the 
joining-up of the electrode is done outside the 
furnace. The method used is simple and efficient, 
and has been used at Stavanger, Norway, and 
Remscheid, Germany, for over a year. Data on 
the Stavanger installation are now available. Two 
installations in French and Italian furnaces are 
operating smoothly. The equipping of the 20-ton 
Greaves-Etchells furnaces at Domnarvet, Sweden, 
has been delayed by a strike. 

For the moderate-sized furnace, the Soderberg 
electrode will assist the steelmaker in his efforts 
to reduce costs. Lower first cost, lower consump- 
tion of electrode owing to absence of oxidation, 
and the regular operation rendered possible by 
freedom from breakages will result in cheaper 
steel. 

For large furnaces, the Soderberg system opens 
up an inviting field. The success of the 40-in. 
electrode has been demonstrated, and diameters 
of 70 or even 100 in. are probable. This makes 
possible simple furnace designs using three, four, 
or more electrodes, the only limit in size being 
mechanical design and present-day refractories. 
Such furnaces could either be fixed furnaces, built 
on open-hearth lines, or tilting furnaces. Satis- 
factory results have already been obtained at the 
Ford electric furnace plant at River Rouge, on 
blast-furnace iron superheated in Greaves-Etchells 
electric furnaces. It is quite conceivable that, by 
use of the Soderberg electrode, electric furnaces of 
up to 500 tons capacity can be economically 
operated for superheating iron or steel, Such 
furnaces might. consist of a row of Soderberg elec- 
trodes and could pour their superheated metal 
continuously. 

Tt is not to be denied that there are some 
problems in connection with refractories whose 
solution would contribute greatly to electric fur- 
nace development. Already from certain quarters, 
where excellent research is under way, comes hope- 
ful news. Nor is the writer unmindful of the 
large investments involved in present steel plants. 
Revolution is not predicted or desired. The 
measuring unit of progress must be the five-year 
span rather than the single year. But the fact 
remains that the answer to the cry for cheaper 
steel and better steel is cheap power and the large 
economical electric furnace unit. Progress on a 
half-dozen engineering sciences is converging to 
place these elements at the disposal of the steel- 
maker. 


U.S. Classification of Scrap.—A conference was held 
at the U.S. Bureau of Standards recently, at 
which the adoption of a uniform classification for iron 
and steel scrap was discussed. Representatives of 
many prominent industrial associations and Govern- 
ment departments were present. The meeting was 
arranged by the Bureau as the result of opinions 
expressed by many interested groups that such a 
conference ought to be held. Mr. G. C. McClure, of 
the National Association of Purchasing Agents, sub- 
mitted for consideration a classification drawn up 
by a sub-committee of that Association. This classi- 
fication includes six major divisions as follows:— 
Specifications covering scrap for use in (1) blast fur- 
naces, (2) basic open-hearth furnaces, (3) acid open- 
hearth furnaces (scrap of low-phosphorus and low- 
sulphur content), (4) electric furnaces, (5) grey-iron 
foundries, and (6) Bessemer converters. A seventh 
classification to include scrap for use in the manufac- 
ture of wrought iron was considered desirable. It 
was the consensus of opinion that a national classifica- 
tion should cover the material when broken down 
ready for the furnace and should not go into details 
as to the various items composing the scrap. These 
details should be left to the purchaser’s selection, 
according to his individuai requirements The dis- 
cussion brought out the fact that much more work 
would be necessary before the classification could be 
finally agreed upon. This will be carried out largely 
through correspondence, the Bureau acting as a clear- 
ing house for the exchange of comment and criticism 
The tentative classification will be published and 
circulated, and when finally agreed upon will be sub- 
mitted to the Bureau for indorsement as a national 
classification. 
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Some Foundry Problems.” 


By A. H. Mundey. 


The real opportunities of the scientific metal- 
lurgist and the practical foundryman meeting on 
common ground and learning something of one 
another’s difficulties are still all too small, and it 
is sincerely hoped that no opportunity will 
be missed. The art of founding or casting 
in fluid metals and alloys has been practised for 
so many centuries that we are apt to lose sight 
ot the wonderful pioneer work of those old metal- 
lurgists. From the time of Tubal Cain or his 
prototype throughout the world the activities of 
the foundryman have been controlled by his 
facilities of melting his metal. 


Melting Problems. 

There is indeed much to be said for the old- 
fashioned simple coke-fired pot-fire type. It is 
cheap and simple to install, easy to manage and 
in so far as it does its job well is, within the 
limits of its capacity, efficient; further, and this 
is a very important point, it is well-liked by the 
workmen generally, in spite of its many drawbacks 
and the hard labour involved in its use. It is 
easy, however, by reference to reports issued by 
makers of special furnaces and by gas companies, 
to obtain evidence to the effect that the furnace 
using solid fuel is hopelessly inefficient, and also 
expensive in labour. 

As an example of the type of evidence which is 
furnished the following is quoted. The gas 
engineer concerned is a scientific man of high 
standing and authority. 

It is interesting to note that in a typical coal- 
fired non-ferrous metal-melting installation the 
coal consumption averaged six tons per week. 
This installation was converted to coal-gas firing, 
and as a result the economy effected was equivalent 
to four tons of coal per week, or in other words, 
where six tons of coal were consumed under tho 
melting pots, only four tons have now to be 
carbonised at the gas works to produce the same 
result at the foundry, the process yielding at the 
gas works two tons of coke for sale, and in addi- 
tion 100 lbs. of ammonium sulphate and 40 gallons 
of tar, Only 220 therms are now required to do 
the work, where previously 1,814 therms were 
necessary by the burning of raw coal. 

hus : 

42 tons of metal required 6 tons of coal, 1,814 
therms. 

42 tons of metal now require 40,000 cub. ft. of 
550 B.Th.U. gas, 220 therms 

If we assume the thermal efficiency of this par- 
ticular example of a coal-fired ‘metal-melting fur- 
nace was only 5 per cent., then the conversion to 
coal gas-firing increased this figure by about eight 
times, or 40 per cent. thermal efficiency. 

The merits of tilting furnaces, fired with coke, 
gas, and with oil of various grades, have all been 
placed before the man who needs to melt his 
metal, and he has further been called upon to 
consider and decide upon the choice between each 
system in respect to his own works. There seems 
to be no possible arbitrary rule. The choice must 
be governed by circumstances. In large works, 
where ample facilities and space are available, 
producer or Mond gas with regenerative systems 
may effect enormous saving, and be in every way 
satisfactory. On the other hand, a proposal to 
change from town’s gas to producer gas in a 
large and well-known foundry had to be aban- 
doned on account of the scattered units to be 
served and the want of space for the producer 
plant, despite the promise of very considerable 
monetary savings. 

The use of oil-fired tilters for melting brasses 
during the war period was greatly extended, but 
it is noted that these furnaces were among the 
first to be taken out of use when the slack period 
came. 

Electric heating is particularly attractive for 
certain classes of work, notably in the case of the 
low melting-point alloys used in the printing craft. 
In these latter instances the heating elements are 
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usually enclosed in sheet steel envelopes and 
immersed in the metal, and by this means avoid 
many of the difficulties which are associated with 
the melting of large quantities of metal in 
externally heated iron pots. 


Non-Ferrous Alloys. 

It is probable that every general foundryman 
engaged in non-ferrous work thinks first of 
Admiralty gunmetal, and although there has been 
no alloy more criticised and commented on, the 
very fact of its universal acceptance as a standard 
alloy is sufficient to stamp this alloy as a good 
all-round one, Mr. Francis W. Rowe, in his 
Paper recently read before the Lancashire Branch 
of the Institute of British Foundrymen at 
Burnley, reviewed very ably the founding of gun- 
metal and its allied alloys. 

He pointed out very correctly that the Admir- 
alty specification of 88 copper, 10 tin and 2 per 
cent, zine gave an alloy which met the physical 
tests of 14 tons tensile and not less than 7 per 
cent. elongation on 2 in. easily if the melting 
practice and material supplies were reasonably 
good, and that he had found it possible to obtain 
much better results than this in a very large 
number of cases. 

It might be well pointed out that the adoption 
of Admiralty gunmetal is probably more religiously 
adhered to by general engineers than by the 
Government official, for the latter has many alter- 
native specifications of a similar character, but 
modified for special purposes. 


Heat Treatment of Gunmetal is Limited by Warping. 

Gunmetal, particularly those varieties which con- 
tain a larger proportion of tin than usual, have 
for many years been known to be subject to certain 
troubles. Long before the foundryman was made 
acquainted with either the name or character of 
eutectoids he thoroughly appreciated that hard 
spots embedded in a softer ground mass was a 
common feature, and the machine shop men fre- 
quently spoke severely about the matter, and 
accompanying this was to be observed porosity. 
It was in early times, a foundry practice, carried 
out rather by stealth, to re-heat castings and cool 
them out in water, which was found somehow to 
cause the hard spots to disperse and the pores to 
fill up. The old-time foundryman should have his 
due share of credit for this; he did not know 
that in a later generation this heat treatment 
would be introduced as a really scientific opera- 
tion, in which the segregated hard particles would 
be dissolved and retained in the softer constituent. 
Quite forty years ago hydraulic buffer cylinders 
for gun mountings were cast at Woolwich Arsenal 
with water-cooled cores for this same purpose. 
The brothers Primrose explored this operation, and 
by scientific heat treating gunmetal, doubled its 
ductility. Unfortunately, heat-treatment is fre- 
quently out of the question, as complicated castings 
with great differences section become so 
distorted as to be quite ruined. 


Curing Porosity in Gunmetal. 

In these cases, either the casting must be dis- 
carded or some steps taken to close up the pores. 
Attempts have been made to deposit copper 
electrolytically, but little success attended these 
efforts. Tinning is not really practicable, and 
does not seem safe or honest. One method which 
has been tried with success was to fill hydraulic 
cylinders, which were found to be slightly porous, 
with a solution of silicate of soda, keep under 
pressure for some time and then expose to the 
air, the decomposition of the silicate by the 
carbon di-oxide of the air, deposited silica in the 
microscopic pores and the weeping under hydraulic 
test ceased. 


Phosphor Bronze. 

The introduction of phosphor bronze seems to 
have been the result of a natural effort to de- 
oxidise the constituent metals in gunmetal and to 
obtain a denser and purer alloy. 


The formation 
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and evident value of the phosphide eutectoids in 
hardening the alloy appear to have been a later 
discovery, The earlier phosphor bronzes had very 
little phosphorus left in them, but it is to the 
presence of these hard constituents embedded in 
the softer alloy which conferred upon the alloy 
its value as a bearing metal, whilst its greater 
purity and freedom from oxides made it less 
corrodible. 

The presence of lead in gunmetal was largely 
frowned upon by engineer-inspectors, for it was 
known largely to remain insoluble in the rich- 
copper alloys and to render it unreliable when 
subjected to varying stresses, but small quantities 
undoubtedly do contribute to soundness in cast- 
ing. Its usefulness in making the alloy more 
readily machined is not of such importance in 
these as in the copper-zine alloys, 


Statuary Founding. 

This craft has been held up to some very un- 
merited disapproval, if not scorn, in this country, 
but it would appear that in some cases in the past, 
sufficient care has not been taken to ensure that 
the alloys should be of such composition as would 
take a pleasing and enduring patina. It should 
be admitted that the atmospheric conditions in 
London and in many provincial cities, are very 
trying, but the metallurgist should be generally 
able to assist in ensuring that the metals used are 
quite suitable. The author had the good fortune 
to be called upon a few years ago to select the 
old guns which were to be melted for the statues 
of Lord Kitchener, Sir George White and several 
others, and was able, after analysis of each gun, 
te ensure that zinc was never present 1n more than 
minute proportion. The alloy being in all cases 
about 90 per cent. copper and the remainder tin, 
with very small proportions of lead. 


Bell Founding. 

Mr. Hughes, of Messrs. Mears & Stainbank, very 
kindly furnished some valuable information on 
this subject. Church bells are made of 70 to 80 
per cent, copper, the remainder tin only; it is 
hard and brittle, the fracture being white. The 
castings require to be very highly finished, as no 
machining can be permitted apart from a very 
small amount necessary for tuning. The moulds 
and cores are in loam, very thoroughly dried, the 
greatest care being taken to obviate irregular 
shrinkage either in the mould and core or in the 
casting. The inscriptions which are cast upon 
church bells are also the subject of anxious care 
and skilled workmanship, as no finishing can be 
allowed. 

The shrinkage is probably one of the most im- 
portant problems, it is found to be very consider- 
able, and any irregularity would ruin the tone 
of the bell. In a bell with a thickness of 2} in. 
at the sound zone, about 1-16th of an inch is the 
usual allowance, whilst in the overall dimensions 
1-8th of an inch per foot is customary. 


Brass Founding. 

Of the high-class brasses, that ysed for cold 
rolled sheet and rod and drawn tubes and wire 
should have first attention, yet the immense 
amount of intensive study it has received during 
the past few years on all sides makes the selection 
of special and unexplored problems difficult. 

As the use of this alloy containing 70 per cent. 
copper and 30 per cent. zine has not such serious 
importance for the production of castings as the 
high tensile brasses, the sphere of foundry prob- 
lems is narrowed. 

The selection of pure materials having been 
taken for granted, the next problem is the control 
of temperature. Actual pyrometric control con- 
stantly applied in a brass foundry using crucible 
furnaces is very difficult, and much must be left 
to the experienced workman in this connection. 
Really the most urgent matter is the selection and 
training of the men in charge—when a good charge 
hand thoroughly appreciates that a badly over- 


heated charge of metal will be full of blow holes, 
and will crack in rolling, and, further, that drop- 
ping in some pieces of cold metal to lower the 
temperature will not of necessity cure the trouble, 
the foundry manager has probably a better safe- 
guard against overheating and unsound casting 
than by the provision of an elaborate pyrometric 


installation, but this does not infer that pyro- 

metric control should not be used. Instruments 

suitable for the work should be at hand; they 

should be used consistently, and by their aid the 

intelligent workman is trained and interested. 
The Subordination of Pyrometers. 

The author has been a consistent advocate of 
the employment of pyrometers in all cases of treat- 
ment of metal at varying temperatures for the 
last 25 years, but that does not mean that the 
average foundryman should have a pyrometer in- 
serted into every pot of metal drawn from his 
pit-fires. Such practice tends to perfunctory 2nd 
insincere work; it is regarded as a hindrance sna 
a nuisance, and becomes an object of contempt. 


Mould Facings. 


The treatment of the heated iron moulds with 
oil, blacklead, resin, etc., has been the subject 
of much discussion. The exact physical functions 
of the oil film and its behaviour in relation to the 
inner surface of the mould, and the solidifying 
metal was investigated and studied by Cartland. 
The practical manufacturing conclusion is that 
quite a number of oils and mixtures are perfectly 
efficient, if the workpeople are thoroughly familiar 
and expert in their use. An instance of this 
feature may be of interest. Two large foundries 
in the same establishment were turning out excel- 
lent ingot brass for rolling for cartridge cases. 
The shop foreman of one insisted on the use of 
seal oil for coating his moulds; the other was 
equally insistent that only lard oil of a good 
quality could possibly be used. ‘The little problem 
was solved in the human and easiest way, by let- 
ting them have what they wanted, providing the 
output were satisfactory, and in fact all was well. 

The production of brasses suitable for hot roll- 
ing, extrusion and forging is quite an old indus- 
try. It is very improbable that George Frederick 
Muntz, when he patented his alloy of 60 per cent. 
copper and 40 per cent. zinc. was in any way con- 
cerned with, or aware of, the fact that such sn 
alloy contained two ternary constituents, or that 
it was upon that fact that the capability of hot 
working depended. 


High Tensile Brasses. 


One is apt to regard the growth of high tensile 
brasses to date from the introduction of Muntz 
metal, and that is indeed so, although Law very 
justly points out that a brass containing 3 per 
cent. of iron was suggested by Keir in 1779. 

Experimentalists worked on the problem of 
stiffening and also of deoxidising the alloys con- 
taining high zinc, and stereo metal, Aich’s metal, 
and then Delta metal followed. Finally, that 
wonderful alloy which we all learned to call man- 
ganese bronze was introduced. 

The war brought very many foundries into close 
familiarity with forgeable alloys and high tensile 
brasses, and many interesting problems were pre- 
sented to men who would otherwise have been 
quite unaware of them. An important matter, 
particularly in connection with the production of 
fuze bodies, was the introduction of lead, chieily, 
of course, to facilitate subsequent machining. In 
certain components lead had to be altogether ex- 
cluded, on account of the danger of the production 
of lead picrate, by combination with the tyddite 
or picric acid; in the cases in which it was admis- 
sible, there was a tendency sometimes to overdo it. 
Special care was necessary in the manipulation of 
forgings. As lead is not in solution in the alloy, 
it is apt to liquate if the metal be subjected to 
prolonged heating; the author has found solid 
masses of lead of considerable size in fuze cast- 
ings, and has known of several cases of men being 
burned rather badly by splashes of molten lead 
from the drop hammers when stamping these 
fuze bodies from the chill castings. 

High tensile brass castings have given more 
trouble to the foundry manager than any other, 
excepting perhaps the recently-introduced light 
alloys and die castings. 

In the early days of the war, the number of 
firms willing to undertake large and intricate 
castings in manganese bronze was very small, being 
limited to a few notable firms who specialised in 
this difficult work and the armament establish- 
ments. 
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Yet Woolwich and the other war stores foundries 
had been producing gun mountings, cradles, buffer 
cylinders, breech parts and similar details of in- 
credibly difficult and intricate design for many 
years in these alloys regularly, upwards of 35 tons 
per sq. in. tensile, with a yield-point of not less 
than 14 tons, and excellent elongation, practically 
always over 20 per cent. being invariably obtained. 
These castings were from the usual composition 
alloy, and were without nickel. 

The provision of a very large amount of molten 
metal, over and above that required for the actual 
casting, for the large heads, runners and risers; 
the judicious and skilful feeding, the expert strip- 
ping in order to lessen cooling stresses, the large 
and cunningly-placed gates, and the many other 
precautions prompted by skill and experience, all 
contributed to the success of the work. In such 
cases as the 18-pounder gun cradles, anyone who 
has had the opportunity of seeing these castings 
on the field or after cannot fail to have been 
amazed at the extraordinary toughness and 
strength of this wonderful alloy under intense 


shell fire. 
Beta Brass. 


For special services, such as the large castings 
for sights of heavy naval guns, a much harder 
alloy, giving consistently 42 tons tensile, with 
very high yield-point and correspondingly low 
elongation was used; castings produced were of 
the highest grade. This metal was more nearly a 
beta brass, containing 55 to 56 per cent. copper, 
40 to 41 per cent. zinc, the remainder manganese, 
iron and aluminium, 

The great success of these high tensile brasses 
was apt to tempt the designer to use them in in- 
appropriate situations. An incident which is suffi- 
ciently long past to permit reference to it came 
within the author’s work. A certain gun and 
mounting, when under firing tests, developed a 
very long recoil, with disastrous results to much 
of the gear. It was fitted with hydraulic buffer 
and an experimental air vessel or recuperator, 
somewhat in the form of an inverted bottle, this 
latter vessel in manganese bronze. An investiga- 
tion proved that the ports in the buffer plunger 
were sharply eroded almost as if by a triangular 
file, and it was found that a minute quantity of 
sand had been carried from the interior of the 
cast air cylinder, by the high pressure air and 
fluid, into the polished steel buffer; braking had 
been ruined and the buffer rendered useless. 

The culprit proved to be traces of core sand 
which, from the form of the casting, it was found 
impossible to remove; yet extraordinary care had 
been exercised in this. The vessels were finally 
cleared by means of dilute hydrofluoric acid, but 
the design was wisely abandoned. 

The Paper presented to the Institute of Marine 
Engineers. ‘‘The Manufacture of High-class 
Marine Propellers,’ by the author’s old friend 
and former colleague, Mr. Wesley Lambert, was a 
notable contribution to the information available 
on the scientific manufacture of heavy castings 


in these alloys. 
Monel Metal. 


Another difficult proposition before the non- 
ferrous foundryman is the production of good 
sound castings in Monel metal; Messrs. Weir have 
reduced this to a fine art. The high melting and 
casting temperatures involved, the enormous 
occlusion of gases, the necessity of ‘“ killing ’’ the 
molten metal with magnesium, the precautions 
necessary in the way of large gates and feeders 
and provision for great contraction, makes the 
handling of this alloy very much like steel casting. 
Yet it should not be too much to say that alloys 
of this nature have a great future, on account of 
their wonderful physical and mechanical proper- 
ties and their resistance to corrosion. 


Light Alloys. 

The preparation and casting of the light alloys 
of aluminium and of magnesium present problems 
much too important and extensive to allow of 
their treatment in any short reference. 

Many of us can remember when aluminium was 
regarded as almost a chemical curiosity. When it 
became availabie on the large scale, it proved to 
be a very troublesome metal to cast. It is weak, 


draws and shrinks badly ; castings warped, cracked 
and pulled themselves to pieces after manufac- 
ture. Alloys of aluminium and zinc and aluminium 
and copper were the only ones extensively em- 
ployed tor many years. The preparation, work- 
ing and heat treatment of duralumin also may be 
claimed as a problem belonging mainly to the 
foundry. The development of the industry in the 
light alloys is, indeed, a triumph of co-operation 
between the actual manufacturer and the scientific 
metallurgist. 

This interesting branch of work is outside the 
ordinary foundryman’s job, but it introduces an 
almost endless series of metallurgical propositions 
which are only equalled in severity by those in- 
volved in the design and construction of the dies. 
The alloys chiefly used are zinc base or white 
brasses, consisting of approximately 86 per cent. 
zinc, 7 to 10 per cent. tin and 4 to 7 per cent. 
copper. Increased tin gives greater ductility, 
whilst increased copper renders the alloy harder. 
A small quantity of aluminium is sometimes added 
as a deoxidiser, but this must be introduced most 
sparingly, as, if any appreciable amount remains 
in the alloy, it induces the much dreaded swelling 
and distortion of the casting, and finally it cracks. 
This is particularly noticeable if the castings are 
subjected to high temperatures and a moist atmos- 
phere. A temperature of about 80 deg. C. in moist 
atmosphere has been found to act disastrously if 
aluminium of 0.25 per cent. is present. 

Bearing metals of all grades, both tin-base and 
lead-base alloys, can be die cast with success. 
The tin-base alloys, varying from 93 per cent. tin 
content to those with only 20 per cent. tin, can 
be employed successfully. Whilst the lead-base 
metals of the Magnolia type may also be used. 

Many grades of regulus metals, specially resis- 
tant to the action of corrosive fluids, and those 
designed to resist the action of certain food stuffs 
and gases, are used with success. An alloy largely 
employed is 90 per cent. tin, 4 per cent. copper, 
and 6 per cent. antimony. 

The aluminium group of metals can also be die 
cast, notably that known as No. 12, consisting of 
92 per cent. aluminium, 8 per cent. copper and a 
little magnesium, is sometimes added, and occa- 
sionally from 1 to 3 per cent. of nickel. 

Die-casting in yellow metals is more difficult, 
as the high temperature involved and the action 
of the molten metal upon the dies greatly shortens 
the life of the latter, and makes long continuous 
runs a practical impossibility. 

Many yellow-metal so-called die-castings made 
in aluminium bronze, containing 90 to 95 per cent. 
copper and 5 to 10 per cent. aluminium, are in 
reality chill castings, and are not cast under 
pressure. 

Aluminium and rich-aluminium alloys are die- 
cast using air pressure instead of a pump, as at 
the temperature necessary for the operation, the 
pump plungers are rapidly acted upon. 

The author has not yet found an iron alloy which 
will really withstand this corrosive action, 
although every one of the well-recommended alloys 
have been experimented with. Refractory linings 
of rare alkaline earths and oxides are sometimes 
employed to protect the metal containers, with a 
considerable measure of success. The dies in most 
cases are water-cooled. 

The foundryman should not forget that the 
pioneer of die-casting and also of much of the 
most beautiful and accurate work in metal cast- 
ing is the printers’ engineer. The inventions of 
the linotype, intertype and similar machines, of 
the monotype machine, and, lastly, the stereo- 
casting apparatus of Messrs. Hoe and the wonder- 
ful autoplate machines and the Winkler casting 
machines, should be seen by every person engaged 
in handling molten metal. The printing crafts- 
man is in no way behind the orthodox foundryman 
in the excellence of his work. Further, much of 
his work is automatic die-casting of the greatest 
accuracy. 

The feature of the long distance between solidus 
and liquidus is of great importance; in almost all 
die-castings very few alloys consist solely of a 
binary or ternary eutectic; a period of gradual 
or fractional solidification is in most cases a neces- 
sity for the production of sound castings. 
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Co-operation Between Foundryman and the 
Scientific Metallurgist. 

A real working union is necessary. The foundry 
manager is assured that the metallurgist is yearn- 
ing to help, to place the results of his studies and 
researches at the work’s disposal, to learn more 
of the difficulties so that he may bring his train- 
ing to bear on their solution. As an old works 
metallurgist, the author begs the scientific worker 
to meet the foundryman as much as possible; the 
breadth and depth of his knowledge and wisdom, 
will be a revelation. The scientist has a language 
of his own; let him try to forget it in factory 
work. It is one of the greatest barriers to the 
mutual co-operation which we all desire. Meet- 
ings such as this between the foundry managers 
and the highly scientific men engaged in the pro- 
fession of metallurgy is a proof that this personal 
problem is virtually forte? 


DISCUSSION. 


Mr. V. ©. Facikner, who opened the discussion 
said that foundry workers had but one common 
bond, and that was the bond of metallurgy. They 
had heard that evening of die castings, and die 
castings removed the only other common bond, 
which was that of sand. He emphasised the lec- 
turer’s remarks, that there should be much co- 
operation between the scientific metallurgist and 
the practical man, for when the two were com- 
bined and produced a technical man real progress 
was made. The lecturer had referred to *‘ burn- 
ing on,’’ and as he had called his lecture ‘‘ Some 
Foundry Problems,’’ he (Mr. Faulkner) presumed 
it was open to the meeting to discuss ferrous 
foundry problems. One which was of a very 
interesting character was that several people had 
found it impossible te “burn on” English iron 
to broken American machine tools, and no 
metallurgist had vet discovered the reason. 
During the last two years the Institute of 


British Foundrymen had had_ lectures from 
a very eminent French foundryman, M. 
Ronceray, who had been outlining many ex- 


periments he had made in casting without feeding 
heads. The last section of Mr. Mundey's paper 
had dealt with this, and if foundrymen could only 
apply the necessary knowledge, it would be in- 
valuable, because there seemed to be some very 
definite relationship between the solidification 
period and the ability to dispense with feeding 
heads, which would effect a very considerable 
national economy. Dealing with die castings, Mr. 
Faulkner said his experience had been mainly with 
chill castings in the shape of casting steel ingots. 
Being connected rather slightly with the printing 
trades, he had noticed that chill castings had a 
common defect, whether made in steel or type- 
metal. If the metal were too hot, the chill 
casting invariably presented distinctive subcuta- 
neous blowholes. Finally, on behalf of the mem- 
hers of the Institute of British Foundrymen, Mr. 
Faulkner thanked the lecturer for the exceedingly 
interesting way in which he had given his lecture. 
Cooling Liquid Metal with Scrap. 

A speaker said Mr. Mundey had condemned the 
addition of scrap castings to the overheated metal 
previous to pouring castings. He would like to 
ask if Mr. Mundey still condemned the addition 
of such scrap in the case of a foundry which was 
engaged in the production of only one alloy. 


Furnace Control. 


Mr. J. W. Garpom wondered if the reason why 
the new oil and gas-fired furnaces had gone out 
of use was because of the lack of knowledge on 
the part of the metallurgist. It was quite easy, 
particularly with big furnaces, with which he was 
concerned, to throw a piece of coal in the direc- 
tion of the spot at which the temperature had 
gone down, but that could not be done with gas 
or with pulverised fuel firing. Apparently, the 
workers could not appreciate the value of flues, 
dampers, and so on, and that was the metallur- 
gist’s métier. If the metallurgist could not go to 
the furnace and work it for the workmen, the 
workman did not think much of it. With regard 
to co-operation between scientists and foundrymen, 
he pointed out that scientists had a language of 
their own, and so had foundrymen—(laughter)— 


and one of the first things for the metallurgist to 
do was to learn the foundrymen’s language. That 
was one of the points to be appreciated when 
talking about combining the two people together, 
that the metallurgist must be able to go into the 
works and do the job. It was no use going into 
theory; a man might talk and obtain no result, 
but a little practical demonstration often ensured 
the future co-operation of the purely practical 


man, 
Oil-fired Furnaces. 


Mr. H. O. Stater agreed with much the lec- 
turer had said with regard to the oil furnace. 
He was sure that if he were starting a works he 
would never instal an oil-fired furnace, for the 
reason that the workmen, more often than not, 
especially on winter mornings, were choked, and 
had to go outside until the furnace was fairly well 
alight. With regard to the coating of strip 
moulds, and so on, there was a great deal to be 
said for the old method of coating a mould. Several 
people believed that much bad work was caused 
by a new strip mould, or chill, as sometimes they 
were called, being cast, machined, put on the floor, 
and used for casting straight away. He had found 
considerable difficulty there. The foundrymen, 
being practical men, and having no metallurgist 
to hand at the time of trouble, thought that prob- 
ably there was some action going on which they 
did not really understand. They had thought that 
if they annealed the casting it would get over the 
difficulty, and they had found that there was a 
considerable difference in the product. Again, 
they had found that, by using lard oil, plumbago, 
and so on, they looked very well on the surface, 
but in the rolling mills the plumbago often rolled 
into the metal, and caused waste, After that the 
method was to keep the mould particularly clean ; 
they gave it a sprinkling of paraffin oil, and, 
before it was thoroughly dry, they gave it a very 
fine coating of plumbago. The method was not 
to swab it, but to use a very fine grade sparingly 
then brush it off and polish. The benefit derived 
from that was considerable. 


Annealing Gunmetal. 


Dr. GuLiiver said he believed Mr. Mundey had 
said that the annealing of gunmetal not only re- 
duced the mechanical properties of the metal, but 
also reduced the soundness, but he himself doubted 
whether that was so. 

Dr. S. W. Smitrx said he was pleased that Mr. 
Mundey had mentioned means of overcoming 
porosity. He had spoken of some unorthodox 
methods which had been adopted successfully. A 
friend of his (Dr. Smith’s) had said that what 
was really wanted was sound castings, and that he 
had had most of his men at work pumping red 
lead and linseed oil into castings to make them 
sound, 

Mr. G. J. Lee said he had come into contact 
with a metal called ‘‘ Ironac,’’ which was an acid- 
resisting metal. It was claimed to resist any acid, 
and he had tested it in nitric, ferric chloride and 
sulphuric, and found it had stood up very well. 
It was very brittle, just like brass. 

Dr. Haveuton said he was particularly in- 
terested in Mr. Mundey’s remarks as to statuar 
bronzes, because he considered that, in a small 
way, the statuary bronze founder had achieved a 
wonderful success. He had been shown some cast- 
ings some years ago, the founder of which claimed 
that, if the artist had left the impression of his 
finger-prints on the plaster mould in which the 
castings were made, he was able to reproduce them 
in his bronze castings. Dr. Haughton said he 
thoroughly agreed with Mr. Mundey’s remarks as 
to the great importance of the skill of the charge- 
hand in foundry work. Some years ago he was 
working in a brass foundry, and had been very 
much impressed with the extraordinary difference 
between the charge-hands. There were one or two 
men whose casting it was always a pleasure to 
watch. They maintained the temperature ex- 
ceedingly regular, and teemed perfectly, whereas 
some of the other men had their metal sometimes 
far too hot and sometimes far too cold. It was 


not a case where pyrometric control came in; it 
was a matter of experience and skill, and some of 
the men were remarkably good. 
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Vote of Thanks. 

Mr. G. C. Pierce, proposing a vote of thanks to 
Mr. Mundey, said, quite candidly, that he himself 
was purely a practical foundryman. He differed 
very considerably from Mr. Mundey when he had 
ain that Admiralty gunmetal was quite a nice easy 
metal. He himself did not think it was, or that 
he was alone in that belief from the practical 
foundryman’s point of view. The part of the 
lecture which he had heartily appreciated was that 
part in which the lecturer had appealed for the 
closer working of the metallurgist and the prac- 
tical foundryman. He was one of those who 
wished that he had a metallurgist working with 
him, so that he could put some blame on to his 
shoulders. He had never enjoyed a lecture more 
than he had enjoyed Mr. Mundey’s, and he had 
much pleasure in moving that a hearty vote of 
thanks be accorded him. 

Mr. D. Lewis, who seconded, said the lecture 
had been very illuminating, as well as extra- 
ordinarily instructive. 

The vote of thanks was accorded with acclama- 


tion. 
The Author’s Reply. 


Mr. Munpey, replying, said he was grateful for 
the vote of thanks accorded him. Referring to 
the question of burning on, raised by Mr. 
Faulkner, he said he did not think there was any 
question that ‘‘ burning on’’ could be carried out 
very successfully sometimes, particularly with the 
newer methods of acetylene welding or fusing, or 
whatever it was. 

Mr. Fauikner: That is not ‘‘ burning on.”’ 

Mr. Monpkry said it was just the same process. 
Tt was fusing on the metal. There was an enor- 
mous amount of autogenous soldering carried out 
with oxy-acetylene ‘‘ burning on,” which, after 
all, was the same process, only, instead of pouring 
molten metal through, the metal was melted in 
situ. He really did not know why we could not 
get English iron to weld on to American broken 
machine tools. 

With regard to casting without feeding heads. 
and the proposition as to the help which the period 
of solidification gave in that connection, the con- 
tribution of that particular factor was a very 
important one. He believed it had a good deal 
to do with successful feeding, and probably we 
should find that those who obtained the best re- 
sults in feeding castings, particularly with 
mechanical feed, were working with those alloys 
which were not a solid solution. 

As to the presence of blow-holes in steel ingots 
when the metal had been made too hot, that was 
quite a metallurgical question which had been 
fairly decided. If the metal were made too hot. 
it was apt to take up a good deal more air or 
gases than otherwise; gases were occluded to a 
very much greater extent when the metal was 
overheated. He believed that was a chemical or 
physical factor, and it was impossible, with alloys 
and metals which solidified rather rapidly, for all 
that air to get away. 

With regard to the addition of scrap to reduce 
the temperature of metal, he still thought it was 
rather a pitv to overheat the metal and then cool 
it hy the addition of scrap. 

Tt had been said by Mr. Gardom that the metal- 
lurgist did not know how to work the oil furnace. 
Of course, there were plenty of metallurgists who 
did not know how to work the furnaces, but there 
were also a number of workmen who worked the 
furnaces less well than others. When he was at 
Woolwich Arsenal, there were several men working 
batches of gas producers, and he could always tell, 
by looking at the chart, which man was on the 
shift, without seeing his name, because one man 
always made more gas, and of better quality, than 
another. 

He agreed with Mr. Slater in his remarks about 
the men getting choked when the oil furnaces 
were started up. He had had a good deal of 


experience of that, because he had had somethin» 
to do with a battery of oil furnaces during the 
war. He had not had the trouble of lighting up 
in the mornings, because the furnaces were work- 
ing dav and night, as well as Sundays, but when 
they did go down, the choking was appalling. 
With regard to foundrymen’s language, after 


all said and done, if a man really set himself to 
it, he could very soon learn it. They had only 
a few words to qualify anything, and he believed 
that was the case with most of us. There was # 
gentleman in the room, who, though he had not 
had a great deal of academic metallurgical train- 
ing, could tell what a metal was like by looking 
at it better than the majority of fairly well-trained 
metallurgists, because of his extraordinary experi- 
ence and skill. 

With regard to the oiling of chilis or moulds, 
he agreed with Mr. Slater, but he was not quite 
sure about annealing. He could not quite see 
for the moment how the annealing performed the 
function of making it better, though he was not 
prepared to say that it did not. As to the oil, 
undoubtedly it was only a very thin coating of 
oil that was put on, and it was a true story about 
the seal oil and the lard oil. The chemical func- 
tions were the same. Whether lard oil or seal oil 
was used, they were both glycerides, and became 
decomposed. Finally, there remained with a very 
finely-divided coating of soot all over the mould, 
very finely and evenly deposited, and the rubbing 
over of a little black lead was only putting a little 
more on and polishing down. 

In reply to Dr. Gulliver, with regard to the 
annealing of gunmetal, he (Mr. Mundey) had said 
in the Paper that it was done by stealth, and that 
it was unorthodox and was not the proper thing 
to do, but sometimes it worked. He had seen it 
done, and had also seen it carried too far. When 
quite a youngster, he had seen it done surrepti- 
tiously, when the foreman was not looking, in 
the case of a cylinder which was leaking slightly. 
or rather, was just weeping. It was heated 
slightly, just enough, apparently, for some of the 
rich-tin alloy to fuse and run into the cracks 
around it. He had seen them spoiled by being made 
too hot; the weeping continued, due to the liqua- 
tion and the low melting-point tin-alloy giving 
out. No doubt Dr. Gulliver, if he would confess 
it, had seen that, too. 

With regard to the practice of pumping red lead 
and linseed oil into had castings, he believed his 
own method of putting water-glass in was better 
than red lead and oil, but neither, of course, was 
good. The proper thing to do, if possible, was to 
scrap the casting. 

He (Mr. Mundey) had come into contact with 
*‘Tronac,”’ and a number of other special iron 
alloys. He had tried them, in point of fact, in 
the particular joh he had spoken of, and all of 
them were acted upon more or less. He and a 
colleague had hung a piece of one of these special 
alloys in a pot of aluminium and left it for a dav 
or two, but could not find it afterwards; yet it 
was guaranteed by the vendor not to be acted upon 
by molten aluminium. Tt was dissolved com- 
pletely. | We had not vet come across a really 
successful alloy. As to resistance to acids, he had 
had some experience with ‘‘ Tantiron,” which was 
a high-silicon iron. Most of them were of that 
character, containing about 13 per cent. silicon. 

The meeting then closed. 


Tue prrecrors of Hy. Rossell & Company, Limited, 
announce that although the volume of the company’s 
business is steadily improving, it is not politic to 
make any payment of dividend on the preference 
shares as at December 31 last. 


THE COMMITTEE OF MANAGEMENT of the London Iron 
& Steel Exchange, Limited. have arranged for the 
annual dinner to take place at the Trocadero 
Restaurant, Piccadilly, W.1, on Tuesday, January 29. 
The chair will be taken by Mr. H. J. Skelton. chair- 
man of the management committee. Mr. Skelton has 
been authorised by the directors and committee of 
the Exchange to make an appeal to the members for 
contributions towards the Greater London Fund for 


the Blind. 


Curistmas & Watters, Lrirep, have recently 
obtained various orders for R. D. Wood automatic 
gas machines, which have a gasification capacity of 
two tons each per hour, manual poking being un- 
necessary even with this large gasification. Their 
latest order is a repeat order from Taylor Bros. & 
Company, Limited, of the Trafford Park Steelworks, 
Manchester. Three of these machines are now being 
erected for the Patent Shaft & Axletree Company, 
Limited, of Wednesbury, to take care of three 60-ton 
0.-H. furnaces. 
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The Metallurgical Uses for Cobalt. 


Mr. F. H. Mason, writing in a recent issue of 
‘** Chemical and Metallurgical Engineering,” and 
after outlining the history, properties and some 
experiments on electroplating, details its established 
metallurgical utility as follows :— 

From 8 to 10 per cent. of cobalt added to high- 
speed steel—that is, tungsten steel—was found 
greatly to improve the cutting qualities of the 
metal, and to-day a considerable amount of cobalt 
is being used for this purpose. 

Kalmus alloyed small quantities of cobalt with 
iron, hoping to produce a metal that would resist 
atmospheric corrosion. Cobalt, however, does not 


offer any great hope in this direction. Alloys: 


ranging up to 3 per cent. of cobalt were made and 
rolled into sheets. Some of these have been exposed 
side by side with ordinary iron on the roofs of 
buildings at Kingston for years, and, although the 
experiment has shown that from 1 to 3 per cent. 
of cobalt added to iron does retard oxidation, the 
retardation does not appear to be sufficient to 
warrant the increased cost of the metal. The experi- 
ments, however, are not considered conclusive. 


High-Speed Tool Steel. 

The discovery of a series of alloys known to the 
trade as Stellite has completely changed the cobalt 
outlook and has created such a demand for the 
metal that practically all other uses have been 
subordinated to it. The first successful alloy of 
this series consisted of 75 per cent. cobalt and 
25 per cent, chromium. It took a high polish and 
could be ground to a keen edge. It was not affected 
by atmospheric influences or by vegetable acids 
and only slightly by dilute mineral acids. The 
alloy, therefore, seemed suited for the manufacture 
of cutlery, but unlike steel it could not be tem- 
pered and it was found that it did not hold its 
edge quite well enough for this purpose. The 
addition of 5 to 10 per cent. of tungsten made the 
alloy suitable not only for cutlery but also for 
wood-cutting tools. This alloy is used extensively 
for surgical and dental instruments. It is invalu- 
able for this purpose, as it possesses the great 
advantage that the instruments may be sterilised 
in almost any antiseptic or even over a flame 
without suffering either corrosion or loss of temper. 

Further increases in the proportion of tungsten 
made a still harder alloy, but with more than 15 
per cent. tungsten it could not be worked. Conse- 
quently the tools had to be cast to approximately 
the desired shape and the final adjustment made 
by grinding on carborundum wheels. An _ alloy 
containing 55 per cent. cobalt, 15 per cent. 
chromium, 25 per cent. tungsten and 5 per cent. 
molybdenum may be used in a lathe to cut steel, 
and it will retain its edge even when the speed of 
cutting is so rapid that the tool attains a dull red 
heat. If the tungsten is increased to 40 per cent., 
the tool will retain its edge at a still higher tem- 
perature, and is invaluable for turning cast iron at 
high speeds. If the proportion of tungsten is in 
excess of 40 per cent., the tool becomes too brittle 
for turning purposes. Under certain conditions 
these cobalt-tungsten-chromium alloys are said to 
be from 20 to 100 per cent. more efficient for 
cutting metals, particularly cast iron, than the 
best ‘high-speed steels. By far the greatest part 
of the world’s cobalt output is being absorbed in 
their manufacture, and so great is the demand for 
the metal that the price of cobalt has risen to $3.25 
(say 15s.) per pound. 

An alloy of cobalt, chromium, iron and man- 
ganese, known as Cochrome, is being used to a 
limited extent instead of the corresponding nickel 
alloy, Nichrome, as a heating element for electric 
irons, toasters and stoves. It contains about 60 
per cent. cobalt, 12 per cent. chromium, 24 per 
cent. iron and 2 per cent. manganese, and is said 
to have a higher melting point than any of the 
Nichrome alloys and to be oxidised less at high 
temperatures. Tt is, however, considerably more 
costly. 

The addition of 8 to 12 per cent. cobalt to 
aluminium produces a metal of marked promise. 
Twelve per cent. cobalt increases the tensile 
strength of aluminium 85 per cent. and its hard- 
ness more than 100 per cent. Besides being more 
durable, the alloy is less easily corroded by alkalis 
and vegetable acids than is pure aluminium, For 


cooking utensils, therefore, the alloy is preferable 
to aluminium; in fact, it should be more satis- 
factory for almost all purposes except those where 
extreme lightness or high electrical conductivity 
are essential. The addition of 1 per cent. tung- 


sten considerably increases the tensile strength of 
this alloy. 


British Pig-Iron and Steel Output. 

According to statistics compiled by the National 
Federation of Iron and Steel Manufacturers, the pro- 
duction of pig-iron in December amounted to 626,900 
tons, compared with 598,200 tons in November and 
523,700 tons in December, 1922. The number of 
furnaces in blast at the end of December was 204, an 
increase of 5 during the month. The production 
includes 201,600 tons of hematite, 205,800 tons of basic. 
153,100 tons of foundry, and 33,700 tons of forge pig- 
iron. 

The output of steel ingots and castings fell, owing 
tc the Christmas holidays, from 749,500 tons in Novem- 
ber to 653,300 tons in December. 

The following table shows the average monthly pro- 
duction of pig-iron and steel ingots and castings in 
1913, 1920, 1921, 1922, and in each month since Decem- 
ber, 1922 

The December output brings the production of pig- 
ion for 1923 to 7,438,500 tons, and of steel ingots and 
castings to 8,488,900 tons, compared with 4,902,300 tons 
and 5,880,600 tons respectively in 1922, and 10,260,300 
tens and 7,663,876 tons in 1913 :— 


Steel Ingots 
Pig-iron. and Castings. 
Tons. Tons. 
1913—-Average monthly 855,000 638,600 
1920—_,, 669,500 755,600 
1921—_—=» 218,000 308,600 
1922— ,, 408 ,500 490.100 
1922—December 533,700 546,100 
1923—January ............ 567,900 634,100 
February _......... 543,400 707,100 
March ............. 633,600 802,500 
652,200 749,400 
655,100 639,500 
599, 567,500 
September —...... 558,600 695,100 
October 595,700 702,200 
November ......... 598,200 749,500 
December _......... 626,900 653,300 
Correspondence. 


[We accept no responsibility for the statements made 

or the opinions expressed by our correspondents. | 
An Appreciation. 

To the Editor of the Founpry Trape Journat. 

Sir,—I am returning to India at the end of 
this month. Before leaving England I should 
like to thank you and the members of the Institute 
of British Foundrymen for the help that has been 
given to me during my stay. It is with a sense of 
deep gratitude that I acknowledge the considera- 
tion and courtesy shown to me. Masters, mana- 
gers and men have all done their best to make 
my tour as pleasant and instructive as possible, 
and I sincerely hope that I shall have the oppor- 
tunity of renewing my acquaintance with them 
whenever it may be my good fortune to return to 
the Old Country.—Yours, etc., 

Cuas. A. E, Martin, M.1.Brit.F. 
Madras and Southern 
Mahratta Railway, 
Perambur, Madras, 


Institute of British Foundrymen. 
LONDON BRANCH. 


The members of the London Branch of the Insti- 
tute of British Foundrymen will meet to-day 
(Thursday, January 17) at 8 p.m. at the Institute 
of Marine Engineers, the Minories, Tower Hill. 
E.C., when Mr. A. R, Bartlett will occupy the 
evening with a Paper on ‘‘ A Day at the Cupola.”’ 

Mr. Bartlett will deal with (1) Starting with an 
empty cupola; (2) chipping down and repairs; (3) 
preparing materials; (4) making up bottom and 
tap hole; (5) tuyere area; (6) position of blower; 
(7) volume and pressure of air; (8) charging the 
cupola; (9) endeavours to separate charges; (10) 
getting the metal from the cupola; (11) the final 
stages; (12) dropping the bottom. 
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Trade Talk. 


Henry Simon & Company, Liitep, are establishing 
new works at Cheadle. 


THE Imports of foreign iron ore at the Senhouse 
Dock at Maryport during the past 12 months amounted 
to 133,730 tons, against 80,270 tons for the previous 
year, and 33,200 tons for 1921. 

Tue CanapiaN Paciric Company have 
placed orders for two large new passenger steamers of 
approximately five thousand tons each with John 
Brown & Company, Limited, of Clydebank. 

Ir 18 REPORTED that Workman, Clark & Company, 
Limited, have received an order from the Royal Mail 
Steam Packet Company to build three steamers of 
10,000 tons each, but no confirmation of the report 
is so far available. 

W. T. Gtover & Company, Liwitep, Trafford Park, 
Manchester, have appointed as their representatives 
in the Liverpool district J. H. Collie & Company, 
Limited, 8, Harrington Street, Liverpool, at which 
address stocks will be maintained. 

Hersert Terry & Sons, Liwirep, spring manu- 
facturers, of Redditch, have appointed Mr. J. L. D. 
Stanton as their agent for Berks, Hants, Sussex and 
Kent, and Mr. J. V. Sara to represent them in Wilts, 
Somerset, Dorset, Devon and Cornwall. 

Mr. H. Marcorry, Moorgate Station Chambers, 
London, E.C.2, announces that in future his business 
will be carried on under the name of the Ougree Steel 
Trading Company, Limited. The management of the 
business will be in the hands of Mr. Marcotty and 
Mr. Price, as before. 

THe November-December ascertainment shows that 
the average selling price of West Coast hematite pig- 
iron was 99s. 10d. per ton, a reduction of 1s. 11d. on 
the previous two months. Cumberland and North Lan- 
cashire blast-furnacemen’s wages fall 2} per cent., and 
now stand at 374 per cent. above standard. 

THE BUSINESS of engineering contractor established 
by Mr. E. Gordon Boyd, 53, Victoria Street, West- 
minster, London, S.W.1, in 1907 and carried on 
hitherto in his own name, will be conducted in future 
under the style of Gordon Boyd & Company. No 
alteration in the proprietorship and management cf 
the business is involved. 


THE AVERAGE net selling price of No. 3 Cleveland 
pig-iron for last quarter has been certified at 95s. 
0.99d. per ton, against 99s. 7.72d. for the previous 
three months, and under the sliding scale arrange- 
ments North-East Coast blastfurnacemen’s wages are 
reduced by 105 per cent. for the current quarter, 
leaving wages 374 per cent. above the standard. 

ALLEN-LIVERSIDGE, LimiTeD, have opened a new 
compressing station at Birmingham, and a new and 
larger station has also been erected at Liverpool, as 
the old one was entirely inadequate. Allen-Liversidge 
(S.A.), Limited, in which the company will have a 
controlling interest, was registered on October 27 last, 
in order to increase the scope of the company’s business 
in South Africa. 

PLANS FOR STEEL FRAME workshops and warehouse 
extensions were submitted by R. & A. Main & Com- 
pany, Limited, Gothic Iron Works, Camelon, at 
Falkirk Dean of Guild Court on January 3. The 
undertaking, estimated to cost £2,000, was sanctioned 
by the Court, as was adso the application of the 
Consien Iron Company for warrant to extend one of 
their shops at an estimated cost of £400. 

Mr. F. I. Hexwoop is no longer connected with the 
firm of Heywood Brothers (Cardiff), Limited, of 
Cardiff, and has opened an office at Abbey House, 
Victoria Street, London, S.W.1, trading under the 
title of Heywood Bros. As agents of Orchardson & 
Enthoven, of Cartagena, he will continue to ship 
manganiferous ores and iron ores from the same mines 
from which the original firm of Heywood Bros. have 
been accustomed to ship for the past 50 years. Mr. 
Heywood is also a director of the Anglo-Galvanising 
Company, Limited. 

Tue NeatH Company, Liuirep, have offered 
for subscription 25,000 6 per cent. participating pre- 
ferred shares of £1 each at par. The capital of the 
company is £60,000, divided into 30,000 6 per cent. 
participating preferred shares of £1 each and 30,000 
ordinary shares of £1 each. The company proposes 
to acquire the lease of the Emu Works, two miles 
from Neath. The works are equipped with ample 
roasting furnaces, suitably housed, to roast 10,000 
tons of mineral per annum, with bins conveniently 
situated to accommodate a large stock of raw 
ma¢erial. Part of the proceeds of the present issue 
will be used for re-building and bringing up-to-date 
the works’ distillation furnaces and mixing plant, so 
as to manufacture spelter on the most economical 
basis, and the balance for working capital. 


A MEMORANDUM dealing with the industry 
in Japan, which has been prepared by the Acting 
Commercial Secretary at Tokyo, has been circulated by 
the Department of Overseas Trade. 


THe pirREcToRs of the Clyde Valley Electrical 
Power Company, Limited, have applied for power to 
raise additional capital. They state that the 
authorised capital is £1,900,000, but the company 
has already expended £2,363,000 on capifal amount 
in connection with its undertaking. The order there- 
fore proposes to authorise the creation of £1,000,000 
additional ordinary or preference capital, with the 
right to raise on this capital a further £500,000 by 
the creation of debenture stock. The company also 
asks to be empowered to sub-divide its present issued 
capital of 140 000 £10 ordinary and preference shares 
into shares of £1 each. 


THE REPORT of the directors of Workman, Clark & 
Company, Limited, for the period from August 17, 
1919, to December 31, 1922, states that having regara 
to the independent report which has been obtained by 
the trustees for the debenture-holders, the directors 
have considered it advisable to write down the invest- 
ments in accordance with that report. The cost of the 
Northumberland Shipbuilding ‘‘ B ’’ preference shares 
has accordingly been written off, and the value of the 
shares in John Watson, Limited, and the Lanarkshire 
Steel Company, Limited, written down to £1,000,000. 
The whole of the reserve account, amounting to 
£255,000, has been utilised for this purpose, as well 
as the balance to the credit of profit and loss account, 
the further sum required to effect the before-mentioned 
writing down being debited to profit and loss, which, 
therefore, shows an adverse balance at December 31 
last of £2,181,240. Although the independent report to 
the trustees estimates that, as a going concern, the 
yards, plant, etc., at Belfast are worth more than 
the figure at which they appear in the books, the 
directors have, nevertheless, decided to include them 
at. the book figure. It will be noted that the con- 
tingent liabilities mentioned in the balance-sheet in- 
clude £425,000, which is postponed, in any case, until 
the year 1928. The tax position has not yet been 
adjusted and negotiations with the Revenue Authori- 
ties are likely to be protracted. Under the arrange- 
ments made with the debenture-holders, sufficient 
working capital has, in the opinion of the board, 
been provided, and all the directors, except the resi- 
dent directors in Belfast, have retired. The follow- 
ing new directors have been elected :—Mr. George 
Ernest Clark, Mr. Peter MacCallum Lang, Mr. James 
Henry Stephens, and Sir William Charles Wright. 


THe NationaL SMELTING Company, LimiTeD, have 
offered for subscription £1,500,000 of 7 per cent. mort- 
gage debenture stock at 99 per cent. The purpose of the 
debenture issue is to enable the company to acquire the 
large smelting and refining plants at Swansea Vale 
and Avonmouth. Formed during the war the com- 
pany now, by means of amalgamations of interests. 
will link up two of the greatest zinc deposits in the 
Empire, the Broken Hill and Burma, with the largest 
works in this country. The latter consist of the 
Swansea Vale and Avonmouth lants, which, as 
stated, will be acquired by the National Smeltin 
Company, while the supply of zinc concentrates will 
be assured by :—(1) A contract entered into with the 
British Government for the supply of Broken Hill 
zine concentrates for a period of seven years, and (2) 
By the acquisition of a substantial interest in the 
Burma Corporation, Limited, one of the largest 
potential of zinc concentrates in the 
Empire. The control of the company will be in the 
hands of British, Australian and Burman interests, 
namely :—Right Hon. Sir Robert S. Horne, M.P. 
(chairman), director of Lloyds Bank, Limited; Sir 
Cecil L. Budd, managing director of the British 
Metal Corporation, Limited; Sir John C. Davies, Kt., 
managing director of Baldwins, Limited; Mr. Francis 

Govett, managing director of the Zine Corpora- 
tion, Limited; Captain Oliver Lyttleton, general 
manager of the British Metal Corporation, Limited ; 
Mr. S. C. Magennis, director of the Burma 


Finance and Mining Company, Limited; Mr. 
William S. Robinson, managing’ director of 
Broken Hill Associated Smelters Proprietary, 


Limited ; and Colonel Sir John Roper Wright, Bart., 
chairman of Baldwins, Limited. The Australian zinc 
and lead companies interested in the National Smelt- 
ing Company, Limited, are, we understand, the 
Electrolytic Zinc Company of Australasia, Limited, 
the Broken Hill Associated Smelters, Limited, and the 
Zinc Corporation, Limited. All the ordinary shares 
in the Electrolytic Zinc Company are held by the 
North Broken Hill, the Broken Hill South, the Zinc 
Corporation, and the Amalgamated Zinc (De Bavay’s), 
and the whole of the capital of the Associated 


Smelters is held by Broken Hill Proprietary, North 
Rroken Hill, Broken 
Corporation. 


Hill South, and the Zinc 
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IRON AND STEEL MARKETS. 
Pig-iron. 


MIDDLESBROUGH.—The position in the Cleveland 
iron market has so far shown little increase of activity 
since the opening of the year, and business continues 
on the slow side, most smelters in the Tees-side area 
having already booked as many orders on forward 
account as they consider advisable until the future 
prospect of the trade becomes more definitely assured. 
This attitude of caution is readily explained by the 
current weakness of the Continental exchanges and its 
effect upon French and Belgian competition, foreign 
foundry iron now being landed in Scotland at a c.i.f. 
price quite a shilling below the Cleveland figure for 
No. 3 G.M.B. iron, f.o.b. Tees. Export business from 
Tees-side is also affected to some extent for similar 
reasons, the comparatively high prices on this side, 
and shipments in consequence are on a restricted scale 
for the time being. There is, however, at the moment 
but faint hopes of any drastic revision of pig-iron 
prices on a lower scale, the high cost of fuel preclud- 
ing any movement in this direction. Values, although 
practically unchanged on the week, indicate a slightly 
weaker tendency, aud while No. 3 G.M.B. was still 
quoted at last week’s market at 100s., it was possible 
to negotiate business at 99s. 6d. per ton. No. 1, how- 
ever, has declined substantially from recent levels, 
and is now obtainable at 102s., as compared with about 
106s. 6d. before Christmas. No. 4 foundry and No. 4 
forge are relatively steady, the former being about 
97s. 6d. and the latter in the region of 96s. 6d. per 
ton. 

The hematite market is also on the quiet side. There 
have been heavy and continuous sales, and makers 
are comfortably placed, but there is at the moment an 
apparent disinclination to operate further, due most 
probably to the political situation. The recent upward 
tendency appears to have been effectively checked, 
and at last week’s market sellers quoted no more than 
102s. 6d. for East Coast mixed numbers, with 1s. more 
per ton for the No. 1 quality. In West Cumberland 
and North Lanesshire evidence that the outlook is not 
regarded as unfavourable is furnished by the firmness 
of prices, Bessemer mixed numbers being quoted at 
115s. per ton, delivered at Glasgow and Sheffield, and 
120s. per ton at Birmingham. 

MANCHESTER.—Having bought freely in advance 
during the closing month of last year, pig-iron con- 
sumers in this district are in no hurry to enlarge their 
commitments, which are of sufficient volume, mostly 
to cover first-quarter requirements. Business in the 
local market is consequently quiet, although there 
seems to be plenty of No. 3 foundry iron for delivery 
up to the end of March at about 102s. 6d. per ton in 
Manchester. There is some Lincolnshire No. 3 on 
offer, but this costs a little more, say 104s. per ton 
delivered local. A fairly steady market at these prices, 
lasting for two or three months, would probably be 
best for the industry, although some makers in the 
Midlands are certainly expecting an advance of 2s. 6d. 
per ton in the course of the next week or two. 

THE MIDLANDS.—Quotations are firm, with an 
upward tendency, for which there are two reasons. 
Bookings are now satisfactory, and manufacturers are 
not worried as to the disposal of their output, and on 
top of this there was still the coke situation. It is 
easy to make too much of this. Smelters had their 
opportunity of covering their requirements to the end 
of the first quarter of the year at 24s, at ovens, and 
it would be surprising if they had not done so. Still, 
the fact remains that recently deliveries have occasion- 
ally been inadequate, and furnaces have had to be 
put on slack blast, and, further, that notwithstanding 
the fixing of the 24s. price, additional contracts would 
not be accepted at that price. It is reported that as 
much as 28s. has been asked. It is discouraging to 
everyone concerned to find this sort of thing happen- 
ing, but the most moderate thing that can be said 
about it is that it is bound to produce firmness of 
quotations. Sellers spoke quite well of their experi- 
ence. There is a much improved outlet for forge iron. 
Buyers are taking deliveries under contracts quite 
regularly and steadily, and as contracts run out there 
is now much hesitation about renewing them. Con- 
sumers are not working on hand-to-mouth supplies and 
looking for reductions every week or so as they were 
recently. The market for foundry iron is not quite 
so satisfactory, the expansion of demand having been 
relatively smaller, but general conditions are such as 
to keep quotations quite firm. 

SCOTLAND.—Business in the Scottish iron market 
can only be reported dull, with few fresh buying orders 
in circulation, although some tempting offers of Con- 
tinental material are said to have been accepted. 
Makers at present are content to mark time, and are 
so far making no change in prices, although merchants 


who have iron falling due are inclined to shade the 
makers’ prices if they can find a prompt buyer. The 
makers’ price for No. 3 Scotch is 107s. 6d. at furnaces, 
whilst No. 3 Middlesbrough at Grahamston is 106s. 6d. 
No. 3 Continental iron, however, is freely offered at 
95s. delivered Grahamston, and business could probably 
be done at even a shade less. 


Scrap. 


For the time being movements in the scrap metal 
trade are on a much restricted scale as regards buying, 
most consumers having still deliveries due on current 
contracts, which they regard as sufficient for immediate 
necessities. In Lancashire dealers in steel scrap are 
fairly firm, but consumers are still holding back both 
in Sheffield and in South Wales. In the latter district 
they had reduced their buying price to 95s. per ton 
for heavy melting qualities of steel scrap, after having 
paid as much as 110s.; but sellers are not offering 
under 105s. Cast scrap is also held more firmly by 
the Lancashire dealers just now, and one hears no 
more of parcels being sacrificed at unreasonable prices. 
Holders of textile machinery cast scrap are very firm 
at 95s. per ton, and do not care to sell any good quality 
of cast iron at less than 90s. The iron founders have 
not yet begun to buy very freely, but it is generally 
believed that they must soon come into the market. 


Finished Iron. 


The improvement reported in this branch of the 
trade is well maintained, but no alterations in prices 
have been made, and the demand is in average volume. 
Business, however, is still without any great strength, 
and has not yet moved to the same extent as steel, 
although considerable headway has been made during 
the last two months. 


Steel. 


The outlook in the steel trade is somewhat brighter, 
although in one or two cases it is noted that products 
can be bought at under the official rates. The recent 
attempt to bring soft billets up to an £8 15s. basis 
seems not to have been successful, but the old £8 10s. 
quotation is very firm, and a very steady trade is being 
done. Naturally, it is not so big as it would be were 
there no foreign competition, although some of the 
South Wales works are so full of orders for sheet bars 
that they have no billets to offer in the Midlands. The 
Belgian price is about 25s. below the British, and the 
volume of trade that goes abroad is exceedingly large, 
although perhaps not quite so heavy as might 
expected from a comparison of the figures. Makers of 
sections are experiencing a better demand, and are 
hopeful of still further improvement, as more railway 
work is given out. The movements to reorganise the 
plate and small-bar trades are reported to be proceed- 
ing satisfactorily. Galvanisers are reported still to be 
busy on lighter gauge sheets, but there is less business 
passing in 24-gauge, and though the quotation is 
nominally unaltered some makers would make conces- 
sions to secure bookings of this gauge. : 


Metals. 


Copper.—Values of standard copper were recently 
inclined to an easier tendency under the influence of 
the sterling-dollar exchange. but the metal is now 
steadier. This may be explained by a_ falling 
off in home consumptive demand usual at this early 
period of the year, which, however, should be remedied 
hy the increasing industrial activity to be anticipated 
in the near future. Apparently some part of the recent 
selling of warrant copper was on behalf of certain 
“bear” operators in the absence of any fresh 
stimulus with regard to the demand from consumers, 
and the technical position has presumably been 
strengthened to that extent. which should eventually 
react favourably on sentiment when new buying re- 
asserts itself as the year advances. Current quota- 
tions:—Cash: Thursday, £60 10s.; Friday, £60 10s. ; 
Monday, £60 12s. 6d.; Tuesday, £60 12s. 6d. ; Wed- 
nesday, £60 10s. Three © Months: Thursday, 
£61: Friday, £61; Monday, £61 5s.; Tuesday, 
£61 5s.: Wednesday, £61 5s. 

Tin.—The market for standard tin continues the 
strongest section on ’Change, with values again main- 
tained on the up-grade, notwithstanding the technically 
adverse statistical position disclosed in the December 
returns. The tone in the East continues buoyant, and 
heavy buying is reported taking place there. There 
was further business for American account, and as 
the Tinited States tinplate users are not too well 
covered there is every chance of further support from 
that quarter. The American deliveries for the whole 


of 1923 totalled 70.154 tons, as compared with 57,360 
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tons and 25,678 tons respectively for the two previous 
a Current quotations :—Cash : Thursday, £243; 
friday, £244 15s.; Monday, £248 5s.; Tuesday, 
£251; Wednesday, £249 15s. Three Months: Thurs- 
day, £244; Friday, £246; Monday, £249 7s. 6d. ; Tues- 
day, £252 5s.; Wednesday, £251. 

Spelter.—Increased firmness is an outstanding feature 
of this section of the market, with values again show- 
ing an upward tendency. Rudolf, Wolff & Company 
report : The premium on more forward delivery has 
run off, January, March and April all selling at the 
same price. February, which is still strongly sup- 
ported, commands a premium of 5s. to 7s. 6d. Other- 
wise the general situation is unchanged, though busi- 
ness with consumers is quiets Current quotations :— 
Ordinary: Thursday, £34 2s. 6d.; Friday, £34; 
Monday, £34 6s. id. ; Tuesday, £34 7s. 6d. ; Wednes- 
day, £365, 

Lead.—Values of soft foreign pig continue steady 
with, if anything, an upward tendency. Meantime 
buyers have shown more interest, and there is little 
doubt that consumption is still on a large scale. On 
the other hand, there seems to be no chance of an 
increase in supplies, and hence the course of the 
market is entirely dependent on the future require- 
ments of consumers. An excess of buyers over sellers 
seems likely to be the feature of the lead market for 
some time to come. Current quotations :—Soft foreign 
anes : ‘ Thursday, £30 12s. 6d.; Friday, 

s. 6d.; Monday, £30 15s.; Tuesday, £ + 
Wednesday, £32 10s." 


Company News. 


Siemens Brothers & Company, Limited.—Dividend 
on 10 per cent. cumulative preference shares for half- 
year. 

Ww. Pye & Son, Limited, 16, Clerkenwell Close, Lon- 
don, E.--Capital £2,000. Manufacturing engineers, ete. 
Director: T. Pye. 

Kenneth, Brown & Prentice, Limited, 99, Waterloo 
Street, Glasgow.—Capital £100 in £1 shares. Dealers 
in machinery beltings, etc. 

Crompton & Company, Limited.— Interim dividend, 
7 per cent. per annum on preference for six months 
ended September 30, 1923. 

British Steel Piling Company, Limited, Dock House, 
Billiter Street, London, E.C.—Capital £50,000 in £1 
shares. Director: E. Le Bas (permanent chairman). 

J. H. Andrew & Company, Limited.—Board have 
again decided to defer payment of dividend due Janu- 
ary 1 upon 5 per cent. cumulative preference shares. 

Gunn MacNeill, Limited, Abbey House, Victoria 
— S.W.—Capital £1,000. Engineers, 
oundry smiths, etc. Directors: A. G. MacNei 
W. W. Browne. ean 

Quickways, Limited, 107, Pimlico Road. London, 
S.W.—Capital £5,000 in £1 shares. Machinery manu- 
facturers and merchants, etc. Directors: G. P. Thomas, 
M. L. Parsons and F. Hancock. 

Honeywoods, Limited. Capital £500. Electrical and 
mechanical engineers, etc. Permanent directors: S. K. 
Davies, D. Ross and J. Moxon (solicitor), 4 and 
5; Commercial Street, Newport, Mon. 

W. E. Deeks & Company, Limited, Suffolk House, 
5, Laurence Pountney Hill, London, E.C.—Capital 
£2,000 in 1s. shares. Metal merchants, etc. Directors: 
W. E. Deeks, W. Wooster and A. Spurrier. 

Haydon Bridge Engineering Company, Limited, The 
Foundry, Haydon Bridge.—Capital £2,000 in £1 shares. 
Directors: J. Cummings, G. W. Hunter (managing 
director), Dr. W. Murray and W. S. Walton. 

1. H. Marchant, Limited.—Capital £1,000. Whole- 
sale scrap metal merchants, etc. Permanent managing 
director: A. N. McKnight. Solicitors: Lloyd, Richard- 
sy Co., 7, Henrietta Street, Covent Garden, London, 

Thomas Potter (Newcastle), Limited, Heiber Tower 
Buildings, Howell Street, Newcastle-on-Tyne.—Capital 
£3,000 in £1 shares. Engineers. Directors: H. R. 
Potter, W. F. Reid, T. L. Potter, A. Wilkinson and 
W. Robertson. 

Allen-Liversidge, Limited.—Net profit, £41,365; 
brought forward, £4,720; E.P.D. over-reserved in pre- 
vious years transferred from taxation reserve, £7,150; 
total, £53,236; balance of discount and commission on 
debenture stock issue made in February, 1922, £4,000; 
reserve for equalisation of future taxation, £1,500; 
general reserve, £1,150; reserve against patents, etc., 
£13,850; interim dividend, £11,206; final dividend, 
5 per cent., less tax, making 12$ per cent. for year, 
£16,810; carried forward, £4,718. 


THe Wetanp Steet Castinc, Limitep, a company 
incorporated under an Ontario charter and capitalised 
at $100,000, has been established with headquarters 
in Welland, Ontario. 


Contracts Open. 


London, S.E., January 29.—Girders, for the Director- 
General, India Store Department, Branch No. 14, Bel- 
vedere Road, Lambeth, 8.E.1. 

Alnwick, January 28.—Providing and laying 3,675 

ards of 4-in. cast-iron socket pipes, for the Alnwick 

ural District Council. The Clerk, 24, Fenkle Street, 
Alnwick. 

Prestwich, Lancs, January 22.—265 yards of iron 
unclimbable fencing, for the Urban District Council. 
Mr. M. A. Piercy, engineer and surveyor, Town Hall, 
Prestwich. 

London, N., January 23.—1,250 yards of wrought-iron 
unclimbable fencing, for the Wood Green Urban Dis- 
trict Council Mr. C. H. Croxford, Town Hall, Wood 
Green, N.22. (Fee, £1 1s.) 

Chipping Norton, January 23.—Providing and lay- 
ing about 541 lineal yards of 2-in. cast-iron water 
main and specials, for the Town Council. Mr. R. 
Stanton, borough surveyor, Chipping Norton. 

Southport.—Sixty tons of 6-in. diameter cast-iron 
spigot and socket pipes, of British standard specifica- 
tion, for the Southport, Birkdale and West Lancashire 
Water Board. Mr. C. Burton Ede, engineer and man- 
ager, 14, Portland Street, Southport. 

London, E.C., January 21.—(a) 276 tons wrouglit- 
iron bars (grade “ A’’); (b) 2,000 cast-iron axlebox 
bearings; (c) 121 tons mild-steel sheets; (d) 256 tons 
spring steel; (e) 21,600 volute springs; (f) 75 tons 
mild-steel bars; (g) 88 tons mild-steel plates, for the 
Bengal-Nagpur Railway Company, 152. Gresham 
House, Old Broad Street, E.C.2. (Fees, (a) to (e). 
20s.; (f) and (g), 10s.; non-returnable.) 

Coalisiand, Ireland, January 24.—Water works. etc., 
for the Dungannon Rural District Council. Works 
comprise the construction of inlet. works in Lough 
Neagh, a pumping station with engines and pumps in 
duplicate ; a rising main of 7-in, cast-iron pipes ;_ several 
miles of supply and distribution pipes from 7-in. to 
3-in. diameter, etc. Mr. J. H. H. Swiney, Avenue 
Chambers, Belfast, or the Clerk, Union Workhouse, 
Dungannon. (Fee, £1 1s., non-returnable.) 


Personal. 


Mr. Bensamix Hosss, of High Street, Blackheath, 
Staffs, ironfounder, has been elected as a member ot 
the Staffordshire County Council. . 

Mr. P. T. Jenxrtns has been appointed Senior 
Inspector of Mines under Mr. Carey, H.M. Chief 
Inspector of Mines for the South Wales division. 

Mr. B. J. constructional engineer, 
Northenden, and Mr. G. P. Watts, engineer, 
Northenden, have been placed on the Commission of 
the Peace for the county of Cheshire. 

Mr. G. R. Srravuss, son of the founder of A. 
Strauss & Company, metal merchants, 16, Rood Lane, 
London, E.C.3, has been admitted into partnership 
by the firm. Mr. H. Hilty has retired from the 
business. 

Mr. AsHron Davies has been appointed general 
superintendent, freight services, to the London, Mid- 
land & Scottish Railway. The new commercial super- 
intendent is Mr. C. P. Byrom, and superintendent of 
motive power, Mr. John Anderson. ; 

Dr. J. Newt Greenwoon, of Stocksbridge, who is 
at present in charge of the research department of 
Samuel Fox & Company, Limited, has been appointed 
to the newly created chair of Metallurgy at the Uni- 
versity of Melbourne. Victoria, Australia. 

Mr. Atsert Lapp Cory, the well-known American 
consulting engineer and iron and steel metallurgist, has 
arrived in London for about a month’s sojourn. He 
is interested in new developments in the steel and 
coke-oven industries. Correspondence may be 
addressed to him c/o the Iron and Steel Institute, 
28. Victoria Street, S.W.1. 

Mr. F. W. Brinces, organiser of the Shipping. 
Engineering and Machinery Exhibition, has left this 
country for a three months’ visit to South Africa. 
where he will meet many of the principal engineers 
in that part of the world with the object of increasing 
the usefulness and success of the next Exhibition to 
be held at Olympia in 1925. 


Will. 


Prior, S. J. Burret, retired tinplate 


£44,159 


CENTRIFUGAL Castincs, Kilmarnock. inform 
us that in view of the increased demand for castings 
made by their process, they are proceeding with a large 

lant extension programme. A new series of hydrau- 
ically-operated machines are being installed, and the 
programme, when completed, will enable them to 


guarantee immediate deliveries of any centrifugal cast- 
ing up to 72 in. diameter. 


